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RADIONUCLIDES 

90s PAD MOUND AND EAST TRENCHES AREAS REMEDIAZ INVESTIGATION 
ROCKY FLATS PLANT GOLDEN COLORADO DRAFT DECEMBERS1 1- 



RFW Batch Number m 
WESTON ANALYTICS 
RADIO CHEHISTRY 

DATA SUMARY 

Client ROCKWELL (ROCKY FLATS) 

-le Information 

RFW Eatch I D  
Customer I D  

0187 123 003 
11 87 09 21 87 

Hatrix Water 

0187 123 005 
15 87 09 11 87 
Water 

Radio Chemistry 

I Gross Alpha 
Gross Beta 
Uranium 233 234 1 Uranium 234 
Uranium 235 
Uranium 238 I Strontium 90 
Plutonium 239 
Americium 241 I Cesiur 137 
Tritium 

I RFW Batch Nuaber 

j Sample Inforoation 

Radio Chemistry 

Gross Alpha - 
Gross Beta 
Uranium 233 234 8 Uranium 234 
Uranium 235 
Uranium 238 

I ;E::: ;:9 

I 137 

Americium 241 

Tritium 

0187 123 007 
15 87 10 08 87 
Wa tar Uater 

0187 123 001 
16 87 09 15 E7 

9 568 0 980 2 916 0 378 2 188 0 382 

6 501 0 706 2 743 0 374 1 364 0 216 

0 199 0 072 0 522 0 117 0 036 0 063 
0 060 0 050 0 831 0 148 0 039 0 049 

Client ROCKWELL (ROCKY FLATS) 

RFW Batch I D  
Customer I D  

0187 123 006 
2 71 10 08 87 

Hatrix Ha tar 

0187 123 015 
2 87 10 08 87 
Water 

Page 1 

0187 123 004 
23 87 09 11 87 
Water 

13 694 2 205 13 180 1 750 6 668 0 814 

8 605 1 338 4 644 0 634 4 299 0 563 

0 022 0 055 0 211 0 074 0 002 0 052 
0 009 0 041 0 032 0 046 0 001 0 036 

Data reported as act iv ity t/ 
Units pCi/L Water 

pCi/GH S o i l  
pCi/rl So i l  noisture (Tritium) 

propagated two sigma confidence interval 

S 836 0 755 

3 046 0 444 

0 095 0 062 
0 036 0 045 

0187 123 002 
25 87 09 11 87 
Water 

3 212 0 429 

2 845 0 401 

0 065 0 040 



RFW Batch Nurber 

Sample In fo r ra t ion  

WESTON ANALYTICS 
RADIO CHEHISTRY 

DNA sunnaw 

Cl ient ROCKWELL (ROCKY FLATS) 

RFW Batch I D  0187 123 013 0187 123 017 0187 123 008 0187 123 009 

nat r i x  Water Water Water Water 
Custorer I D  45 86 10 01 87 46 86 10 06 87 52 86 10 02 87 52 86 10 02 87 

Radio Cheristry 

Page 2 

Gross Alpha 
Gross Beta 
Uraniur 233 234 
Uranium 234 
Uraniur 235 
Uranium 238 
Strontium 90 
Plutoniur 239 
Americiur 241 
Cesiur 137 
Tritium 

RFW Batch Nurber 

0 099 0 174 4 244 0 669 

0 085 0 053 2 306 0 330 

0 106 0 062 0 034 0 038 
0 019 0 036 0 020 0 037 

Cl ient ROCKHELL (ROCKY FLATS) 

0 074 0 150 0 407 0 177 

0 053 0 058 0 307 0 084 

0 003 0 060 0 019 0 056 
0 021 0 036 0 003 0 039 

Sample In fo r ra t ion  

RFW Batch I D  0187 123 012 0187 123 011 0187 123 010 0187 123 016 

nat r i x  Water Water Water Water 
Custorer I D  54 86 10 01 87 55 86 10 01 87 56 86 10 01 87 59 86 10 08 87 

8 
I 
I 
I 
I 
1 
I 
B 

I 

Radio Cheristry 

Gross Alpha 
Gross Beta 
Uraniur 233 234 
Uraniur 234 
Uraniur 235 
Uranium 238 
Strontiur  90 
Plutoniur 239 
Americiur 241 
Cesium 137 
Tritium 

Data reported a s  act i v i ty  t/ 
Units  pCi/L Water 

pc1/cn S o i l  
pci/rl s o i l  noisture 

I 780 0 380 

0 644 0 127 0 115 0 054 

0 036 0 047 0 042 0 054 
0 048 0 045 0 022 0 034 

propagated two s i g r a  confidence interval  

0 172 0 064 

0 001 0 045 0 006 0 043 
0 008 0 038 0 004 0 040 



RFW Batch Number 

SuPle Inforration 
- 

Radio Cheustry 

Gross Alpha 
Gross Beta 
Uraniur 233 234 
Uraniur 234 
Uraniur 235 
Uraniur 238 
Strontiur 90 
Plutonium 239 
W r i c i u r  241 
Cesiur 137 
Tritiur 

YESTOW A W Y I I C S  
RADIO M H I S l P Y  

DATA SUMRI 

Client ROCKYELL (ROCKY FLATS) 

RFW Eatch ID 
Custorer ID 

Hatrix 

0187 123 014 
69 E6 10 08 E7 

8 707 1 107 

6 275 0 761 

0 042 0 037 
0 004 0 040 

Data reported as activity t/ 
Units pCi/L Water 

pC1/6J! Soil 
pCi/rl Soil Moisture (Tritiur) 

propagated two sigra confidence interval 

Pbge 3 I , - 



WESTON ANALYTICS 
RADIO CHMISTRY 

DATA sunnw 

I I 
I 

' 1  
8 
I 

I 

I 

RFW Batch Nurber 

Sarple Information 

Radio Cheristry 

Gross Alpha 
Gross Beta 
Uraniur 233 234 
Uraniur 234 
Uraniur 235 
Uraniur 238 
Strontiur 90 
Plutonium 239 
Arericiur 241 
Cesiur 137 
TritiUR 

RFW Batch Nurber 

Sarple I nf orna t ion 

Radio Cherlstry 

Gross Alpha 
Gross Beta 
Uraniur 233 234 
Uranium 234 
Uraniur 235 
Uraniur 238 
Strontiur 90 
Plutonium 239 

Cesiur 137 
Tri t iu r  

flRerlClUR 241 

Client ROCKWELL (ROCKY FLATS) 

RFW Batch I D  0187 881-002 0287 881 004 
Cus torer I D  

Hatrix Water Water 
1 71 03 09 87 1 71 05 21 87 

20 5 
14 1 
NR 
5 4  1 2  
0 25 0 39 
3 3  0 8  

0 91 0 63 
0 0  1 8  

NR 

NR 
NR 

8 13 
26 24 
NR 
4 9  1 1  
0 07 0 34 
2 8  0 8  

0 0  059 
0 0  1 3  

NR 

NR 
NR 

Client ROCKWELL (ROCKY FLATS) 

RFW Batch I D  0287 881 006 0387 881 025 

Hatrix Water Water 
Customer ID  1 74 05 22 87 1 74 07 23 87 

5 7  
22 8 
NR 
4 4  1 3  
0 2  0 4  
1 8  0 8  

1 38 
0 9  I 1  
0 0  1 2  
NR 
NR 

9 23 
8 39 

2 0  1 3  
0 0  0 2  
2 5  0 0  
5 0  
0 0  0 7  
16 58 

(475 

Data reported as act iv ity t/ 
Units pCi/L Water 

pCi/GH S o i l  
pCi/rl Soil ftoisture (Tr it iur)  

propagated two sigma confidence interval 

Page 1 1 

0387 881 001 
1 71 07 02 87 
Water Hater I 

0187 881 010 
1 74 03 11 87 

3 26 
18 39 

6 3  1 6  
0 5  0 4  
4 1  1 1  
2 6  

NR 
1 50 1 50 

(515 

24 5 
11 10 
NR 
1 6  1 4  
011 032 
1 6  1 1  
O B  
0 0  065 
0 0  1 2  
NR 
260 

0287 881 052 
10 81 06 18 87 
Water Water 

0387 881 077 
10 81 08 21 87 

5 15 
5 28 

0 0  057 
0 0  0 3  
017 042 

0 32 0 77 
0 0  1 2  

NR 

NR 

NR 
NR 

7 17 
29 45 

0 0  1 0  
0 4  0 4  
0 3  0 6  

32 46 
04 56 

(1 0 

(526 



WESTON ANALYTICS 
RADIO CHEHISTRY 

DATA SUHHARY , RFY Batch Number 

Sarple I n f  orration 

~ I R a i o  Cheaistry 

Gross Alpha 

# i::::u%3 234 
Uraniur 234 
Uraniur 235 1 Uranium 238 
Strantiur 90 
Plutoniur 239 
Arericiur 241 

Tr 1 t iu r  
C8SlUR 137 

RFW Batch Number 

Client ROCKWELL (ROCKY FLATS) Page 2 

RFW Batch ID 0387 881 078 0387 881 082 0387 881 083 0687 881 009 
Custorer ID 10 8lDUP 08 21 87 10 81LA8DUP 08 21 87 10 81LABDUP 08 25 87 11 87 09 18 87 

Hatrix Water Water 

8 19 
39 43 

0 4  1 7  
3 2  1 9  
1 1  2 3  
1 3  
04 50 
04 18 

(471 (513 

Client ROCKWELL (ROCKY FLATS) 

RFW Batch ID 0187 123 003 0687 881 002 

Hatrix Water Water 
Custorer I D  11 87 09 21 87 12 87 09 02 87 

1 Radio Chemistry 

Cross Alpha 
Cross Beta I Uraniur 233 234 
Uraniur 234 
Uraniur 235 

I ::::;::u:O 
Plutonium 239 
Arericiur 241 1 Cesiur 137 
Tr i t iu r  

9 568 0 980 

6 501 0 706 

0 199 0 072 
0 060 0 050 

121 48 
47 45 

HA 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

Data reported as act iv ity t/ 
Units pCi/L Hater 

pc1/cn so11 
pCi/rl Soil Hoisture ( l r i t i u r )  

propagated two s i g ra  confidence interval 

Water 

(513 

0687 881 001 
I4 87 09 01 87 
Water 

17 21 
23 41 

NA 
NR 
NR 
NR 
NR 
NR 
NR 

(500 

Water 

28 21 
8 40 

NR 
NR 
NR 
NR 
NR 
NR 
NR 

(140 

0687 881 016 
I4 87 10 13 87 
Water 

6 17 
16 40 

0 00 07 
0 00 05 
0 00 06 

0 00 15 
0 00 22 

NR 
(460 

NR 

I I 



WESTON GNAlYTICS 
RADIO CHEHISTRY 

DATA SUHHARY 

RFW Batch Nurber 

I I Sample Inforration 

4 Radio Chemistry 

Gross Alpha 
Gross Beta 
Uraniur 233 234 
Uraniur 234 
Uraniur 235 ' 1 Uraniur 238 
Strontium 90 
Plutoniur 239 
;m;;;i;t1;41 

Tritium 

RFH Batch Nurber 

I Sample Information 

I Radio Chemistry 

Gross Alpha 
Gross Beta 8 ;;;;;;: ;;; 234 

Uraniur 235 
Uraniur 238 
Strontiur 90 
Plutoniur 239 
Arericium 241 

Tri t ius  

I 

4 Cesiur 137 

Client ROCKWELL (ROCKY FLATS) 

RFW Batch ID 0687 881 003 0187 123 005 0687 881 012 0187 123 007 

Hatrix Water Water Water Water 
Custorer ID 15 87 09 11 87 15 87 09 11 87 15 87 10 08 87 15 87 10 08 87 

Page 3 

46 33 
37 41 

NR 2 916 0 378 
NR 
NR 2 743 0 374 
NR 
NR 0 522 0 117 
NR 0 831 0 148 
NR 

(460 

Client ROCKWELL (ROCKY FLATS) 

27 22 
24 42 

97 21 2 188 0 382 
06 05 
73 18 1 364 0 216 
NU 

0 00 16 0 036 0 063 
0 00 25 0 039 0 049 

NR 
(500 

RFW 8atch ID 0687 881 008 0187 123 001 0687 881 017 0687 881 023 

natrix Water Hater Water Water 
Customer ID 16 87 09 14 87 16 87 09 15 87 16 87 10 17 87 17 87 11 06 87 

14 24 
23 40 

NR 
NR 
NR 
NR 
NR 
NR 
NR 

(500 

48 27 
17 39 

5 836 0 755 3 7  0 5  
21 08 

3 046 0 444 2 2 34 
NR 

0 095 0 062 05 09 
0 036 0 045 01 07 

MR 
(460 

9 20 
18 41 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

Data reported as act iv ity t/ 
Units pci/L Water 

propagated tro s i g ra  confidence inttrval  

pC1/6H so11 
pCi/rl S o i l  Hoisture (Tr it iur)  



I 
YESTON ANALY TICS 
RADIO CHEHISTRY 

DATA SUHHARY 

R F W  Ratch Nurber Client ROCKWELL (ROCKY FLATS) Page 4 

I Sample Inforration 

1 Radio thenistry 
I 

Gross Alpha 
Gross Beta ' Uraniur 233 234 

I Uraniur 234 
Uraniur 235 

I I Uraniur 238 
Strontiur 90 , , Plutonium 239 
Arericiur 241 
Cesiur 137 
Tr i t iu r  

I 

RFY Batch I D  0187 881 007 0187 881 008 

Hatrix Water Water 
Custorer ID 2 71 03 11 87 2 71 03 11 87 

93 18 
86 20 
NR 

6 4  1 9  
0 0  0 5 5  
4 1  1 6  
3 6  
1 9  1 0  
0 4  4 0  
NR 
NR 

35 14 
36 22 
NR 

3 7  1 3  
0 0  0 6 2  
1 4  1 0  
0 9  
0 0  3 6  
0 0  7 6  
NR 
NR 

RFW Batch Number Client ROCKWELL (ROCKY FLATS) 
' I  

Sarple Inforration 

' I Radio Cheristry 
I 

Gross Alpha 
Cross 8eta 1 ;;;m::: :;; 234 

Uraniur 235 
Uraniur 238 I Strontiur 90 
Plutoniur 239 
Asericiur 241 I Cesiur 137 
Tr i t iu r  

RFW Batch ID 0187 123 006 0387 881 034 

Hatrix Water Water 
Custorer ID 2 71 10 08 87 22 74 07 28 87 

6 19 
22 45 

13 694 2 205 5 3  1 7  
0 1  0 3  

8 605 1 338 1 7  0 9  

0 022 0 055 23 93 
0 009 0 041 1 4  5 2  

(1 0 

(478 

Data reported as act iv ity t/ 
Units pci/L Water 

pCi/GH Soil  
pCi/rl Soil Moisture (Tntiur) 

propagated two s i g ra  confidence interval 

0287 881 003 
2 71 05 21 87 
Water 

5 0  13 
23 38 
NR 

5 4  1 1  
0 11 0 32 
3 4  0 8  

2 28 
0 02 0 76 
0 0  1 2  
NR 
NR 

0387 881 002 
2 71 07 02 87 
Water 

16 22 
19 36 

1 0 9  2 4  
0 9  0 6  
7 9  1 8  

(1 0 
NR 
HI1 

(515 

0287 881 005 
22 74 5 21 87 
Water Water 

0687 a61 004 
23 a7 09 11 a7 

22 13 
36 22 
NR 

0 79 0 94 
0 18 0 41 
3 1  1 2  

0 00 0 70 
0 0  A 2  

NR 

NR 
NR 

4 23 
I4 38 

NR 
NR 
NR 
NR 
NR 
NR 
NR 

( 460 



RFW Batch Number 

Sample Information 

WESTON U M Y T I C S  
RADIO CHEMISTRY 

DIITA suntw 

Client ROCKWELL (ROCKY FLATS) 

RFW Batch I D  0187 123 004 0687 881 018 0687 881 005 0187 123 002 

ltatrix Water Water Water Water 
Customer I D  23 87 09 11 87 23 87 10 22 87 25 87 09 11 87 25 87 09 11 87 

Radio Chemistry 

I 
Page 5 , 

6ross Alpha 
Gross Beta 
Uranium 233 234 
Uranium 234 
Uranium 235 
Uraniur 238 
Strontium 90 
Plutonium 239 
Americium 241 
Cesiur 137 
Tritium 

RFW Batch Number 

39 27 
30 45 

6 668 0 814 NR 
NR 

4 299 0 563 NR 
NR 

0 002 0 052 NR 
0 001 0 036 NR 

NR 
(520 

Client ROCKWELL (ROCKY FLATS) 

14 25 
30 36 

NR 
NR 
NR 
NR 
NR 
NR 
NR 

(460 

3 212 0 429 

2 845 0 401 

0 065 0 040 

Sample In f  ormation 

RFW Batch ID 0687 661 019 0687 681 021 0187 881 016 0287 881 028 

natrix Water Water Water Water 
Customer ID 25 87 10 22 87 29 87 10 29 87 3 74 03 17 87 3 74 06 03 87 

Radio Chemistry 

Gross Alpha 
Gross Beta 
Uranium 233 234 
Uranium 234 
Uranium 235 
Uranium 238 
Strontium 90 
Plutonium 239 
Americium 241 
Cesium 137 
Tritium 

4 16 
12 37 

NR 
NR 
NR 
NR 
NR 
NR 
NR 

( 520 

23 38 
34 49 

NR 
NR 
NR 
NR 
NR 
NR 
NR 

(460 

Data reported as act iv ity t/ 
Units pCi/L Uater 

pCi/GH Soil 
pCi/rl So i l  Hoisture (Tritium) 

propagated two sigma confidence interval 

24 8 
35 17 
NR 

0 39 0 72 
0 0  0 3 5  

0 6 8  0 5 9  
9 2  
0 0  0 6 7  
0 0  3 2  
NR 

230 

2 9  
29 19 
NR 

1 5  0 8  
0 03 0 33 

1 8  0 7  

0 0  0 7 9  
0 0  1 2  

NR 

NR 
NR 

n c 



WESTON ANALYTICS 
RADIO CHEflISTRY 

DATn sunnARY , RFW. 8atch Nurber Client ROCKWELL (ROCKY FLATS) 

Sarple Inforration 

RFW Batch ID 0387 881 026 0687 881 022 

Matrix Water Water 
Custorer I D  3 74 07 23 87 31 87 10 29 87 

I Radio Chemistry 

Uraniur 233 234 
Uraniur 234 
Uraniw 235 
Uraniur 238 
Strontiur 90 , :::h:~i;:,239 
Arericiur 241 

' 
I Tri t i u r  

6 22 
25 41 

2 0  1 3  
0 2  0 3  
1 8  0 8  

10 69 
04 28 

(1 0 

1475 

36 34 
26 43 

NR 
NR 
NR 
NR 
NR 
NR 
NR 

(460 

RFW Batch Nurber Client ROCKWELL (ROCKY FLATS) 

Sarple Inforration 

' i  
I Radio Cheristry 
- 

Gross Alpha 
Gross Beta 

Uraniur 235 
Uraniur 238 
Strontiur 90 
Plu toniur 239 
hrericiur 241 
Cesiur 137 
Tri t iu r  

RFW Batch ID 0287 881 024 0387 881 035 

flatrix Water Water 
Customer ID 34 86 06 02 87 34 86 07 28 87 

66 0 
18 20 
NR 

0 39 0 85 
0 0  0 3 4  

0 04 0 53 
1 4  

0 98 0 99 
0 0  1 8  
NR 
NR 

0 59 
9 62 

I 4  1 3  
0 2  0 4  
0 4  0 7  

(1 0 
06 72 

0 4  5 5  

(478 

Data reported as activ ity +/ 

pCi/GH Soil 
pCi/rl Soil Moisture (Tri tiur) 

propagated two sigma confidence interval 

1 

0687 881 020 
32 87 10 27 87 
Water 

78 50 
61 48 

NR 
NR 
NR 
NR 
NR 
NR 
NR 

( 460 

0187 881 018 
35 86 03 17 87 
Water - 

30 7 
22 10 
NR 

5 2  2 4  
2 7  1 7  
1 3  3 5  
0 6  

0 24 0 89 
0 0  1 3  
NR 
NR 

1 
Page 6 I 

0187 881 017 
34 86 03 17 87 
Ha tar 

46 13 
18 10 
NR 

0 0  0 4 5  
0 0  0 3 8  
0 5  1 1  
0 6  
0 0  0 9 2  
0 0  2 2  
NR 
NR 

0287 881 026 
35 86 06 02 87 
Water 

14 20 
31 11 
NR 

6 0  1 9  
0 06 0 39 

1 4  1 0  
NR 

0 0  0 7 2  
0 0  1 2  
NR 
NR 



WESTON BNALYTICS 
RADIO CHENISTRY 

DATA SUfiHARY 

RFW 8atch Nurber 

4 Sarple Inforrat ion 

RFW Batch I D  
Custorer I D  

Natr ix  

1 Radio Chemistry 

Gross Alpha 
Gross Beta 1 Uranium 233 234 
Uraniur 234 
Uraniur 235 I Uraniur 238 
Strontium 90 
Plutoniur 239 
Areric iur  241 1 Cesium 137 
Tritium 

Sarple I n f o rmt i on  

I 
Radio Cheais try 

Gross Alpha 
Gross Beta 
Uraniua 233 234 1 Uranium 234 
Uranium 235 
Uranium 238 I Strontiua 90 
Plutonium 239 
Americium 241 I Cesium 137 

I Tri t i u r  

RFW Batch I D  
Customer I D  

Matrix 

Cl ient ROCKWELL (ROCKY FLATS) 

0387 881 036 
35 86 07 28 87 
Water Uater 

0687 881 024 
36 A7 I1 06 87 

3 24 2 20 
7 41 6 39 

4 8  1 7  NR 
0 0  0 3  NR 
3 2  1 3  NR 
1 2  NR 
32 96 NR 

0 9  6 7  NR 
NR 

(478 NR 

Cl ient ROCKWELL (ROCKY FLRTS) 

0287 881 025 
41 86 06 01 87 
Uater Water 

0387 881 022 
41 86 07 21 87 

8 12 
30 20 
NR 

2 0  0 9  

0 93 0 65 
a i  035 

NR 

0 0  1 2  
NR 
NR 

0 24 
85 48 

1 6  1 2  
0 4  0 4  
1 2  0 7  
1 2  
04 66 
27 57 

<4?5 

I 
Data reported a s  act i v i ty  t/ 

pCi/Gti Soil 
pCi/rl Soil Hoisture (Tr i t iu r )  

propagated two s i g r a  confidence interval  I Units  pCi/L Water 

0287 881 027 
39 86 06 03 87 
Water 

0 7  
6 5  

1 8  0 8  
0 0  0 3  
1 4  0 6  

0 21 0 73 
0 0  1 2  

NR 

N R  

NR 
NR 

0187 881 013 
42 86 03 12 87 
Water 

52 18 
54 32 
NR 

2 7  1 2  
0 09 0 49 
2 2  1 1  
0 9  

0 12 0 48 
0 3  4 2  
NR 
NR 

Page 7 

0387 881 030 
39 86 07 24 87 
Water 

4 21 
21 43 

2 8  1 3  
0 2  0 3  
1 8  0 8  
1 2  
OS 60 
38 53 

(SO2 

0287 881 007 
42 86 05 26 07 
Water 

371 90 
213 36 

1 4  0 8  
0 0  0 2 6  
1 6  0 6  

0 0  0 5 5  
0 0  0 1 2  

NR 

NR 

NR 
NR 



, RFW Batch Number 

Sample Information 
I 

I 
- 
Radio Cheaistry 

Uranium 233 234 
Uranium 234 
Uraniua 235 I Uranium 238 
Strontium 90 

Tri t iua  

RFH Batch Number -- I Sarple Information 

1 Radio Chemistry 

Gross Alpha 
Gross Beta I Uranium 233 234 
Uranium 234 
Uranium 235 

Plutoniua 239 
Anericium 241 
Cesium 137 
Trit iua 

YESTON 4NALYTICS 
RADIO CHEHISTRY 

DATA SUHHARY 

Cl ient ROCKHELL (ROCKY FLATS) 

RFW Batch ID 0387 881 029 0187 881 011 
42 86 07 24 87 

ttatrix Water Hater 
Customer I D  43 86 03 11 87 

215 157 20 11 
144 62 22 8 

2 8  14  2 6  1 1  
0 0  0 2  0 0  0 4 8  
2 6  1 0  3 9  I 1  

36 74 0 2 3  0 5  
0 0  2 8  0 0  1 4  

NR 

(1 0 0 9  

NR 
(502 NR 

Page 8 

0287 881 030 
43 86 06 03 87 
Uater Uater 

0387 881 038 
43 86 07 29 87 

16 9 
13 0 
NR 

17 0 8  
0 2  0 3 5  
1 0  0 5  
2 4  
0 0  0 6 5  
0 0  0 1 2  
NR 
NR 

5 25 
14 42 

1 2  1 2  
0 0  0 3  
1 7  0 9  
1 2  
20 85 
11 32 

(493 

Cl ient ROCKYELL (ROCKY FLATS 
u 

1 
RFW 8atch ID 0287 881 059 0387 881 066 

Hatrix Hater Water 
Cus torer I D  46 86 06 22 87 46 86 08 14 87 

16 3 

NR 
4 17 

4 0  1 4  
0 5  0 6  
2 3  1 0  

0 0  0 7  
0 0  1 2  

NR 

NR 
NR 

23 22 
5 38 

3 9  1 6  
0 3  0 4  
7 5  1 7  
1 9  
01 92 
04 38 

(526 

Data reported a s  act i v i ty  t/ 

pCi/GH Soil 
pCi/al Soil floisture (Tr i t iu r )  

propagated two s i g r a  confidence interval  

0187 123 017 
46 86 10 06 87 
Water Water 

0287 881 054 
48 86 06 18 07 

4 244 0 669 

2 306 0 330 

0 034 0 038 
0 020 0 037 

21 3 
67 22 
NR 

1 8  0 8  
0 06 0 32 
1 2  0 6  

0 03 0 63 
0 0  1 2  

NR 

NR 
NR 



WESTON ANALYTICS 
RADIO CHEHISTRY 

DATA SUtltlARY , RFW Batch Number 

Sarple Inforration 

Client ROCKWELL (ROCKY FLATS) Page 9 

RFW Batch ID 0387 881 084 0287 881 053 

tlatrix Water Water 
Cut torer ID 48 86 08 25 87 49 86 06 18 87 

- 
1 1 Radio Cheristry 
I 

Gross Alpha 
Gross Beta 
Uraniur 233 234 
Uraniur 234 
Uraniur 235 I Uranium 238 
Strontiur 90 

1 ;w;;i;;;41 

Trit iur  

' I  

I Plutoniur 239 

I 

9 18 
6 37 

0 8  1 5  
0 1  0 6  
0 0  1 5  
3 7  
32 78 
03 37 

(526 

71 15 
118 29 
NR 

3 5  0 9  
0 09 0 32 
4 0  0 9  

0 42 0 82 
0 0  1 3  

NR 

NR 
NR 

0387 881 085 
49 86 08 25 87 
Hater 

6 16 
9 34 

0 9  1 4  
0 6  0 7  
0 0  1 0  
1 5  
32 64 
03 45 

2218 397 

0287 881 049 
50 86 06 16 87 
Water 

4 0  
26 5 
NR 

o oa o 65 
0 0  0 0 3  
0 2  0 4 4  

0 0  0 6 7  
0 0  1 2  

NR 

NR 
NR 

I RFW Batch Number Client ROCKWELL (ROCKY FLATS) 

' I Sarple Inforration 

RFH Batch I D  0387 881 068 0287 881 058 

tlatrix Water Wa ter 
Custorer ID 50 86 08 14 87 51 86 06 17 87 

0387 881 074 
51 86 08 20 87 
Water 

0387 881 072 
52 86 08 19 87 
Water 

1 Radio Cheristry 
I 

Gross Alpha 
Gross 8eta 

' I H;;J;:: iii 234 

Uraniur 235 
Uraniur 238 

1 I Strontium 90 
Plu toniur 239 
Arericiur 241 

l r i t i u r  
C8SlUr 137 

6 15 
a 42 

NR 
NR 
NR 

3 5  
32 65 
04 43 

487 291 

5 0  
24 28 
NR 

0 0  0 0 6  
0 0  0 3 3  

0 12 0 37 

0 2 9  0 8  
0 0  1 3  

NR 

NR 
NR 

I 
Data reported as act iv ity t/ 
Units pci/L Water 

pc1/6n so11 

propagated two sigma confidence interval 

4 19 
6 44 

0 4  1 1  
0 0  0 3  
0 0  o s  

1 6  6 0  
04 47 

<I 0 

(492 

10 19 
38 46 

0 0  I 1  
0 1  0 4  
0 0  0 7  

(1 0 
I 8  1 3  
NR 

(459 

pCi/rl Soil  tloisture (Tritiur) 

a r b  



, R F Y t t c h  Humber 

I Saapla Inforration 

-- I Radio Cheristry 

Cross Alpha 
Gross Beta I Uranium 233 234 
Uraniur 234 
Uraniur 235 I Uraniur 238 
Strontiur 90 
Plu toniur 239 
Aaericiur 241 

Trit iur  
' I Cesiur 137 

RFW 8atch Nurber 

I Sample Information 

Radio Cheristry 

Gross Alpha 
Gross Beta 1;:;;;: :;; 234 

Uraniur 235 
Uranium 238 I Strontiur 90 
Plutonium 239 
Arericium 241 

Trit iur  
I Cesium 137 

YESTON RNALYTICS 
RADIO CXEHISTRY 

DATA SUHHARY 

Client ROCKWELL (ROCKY FLATS) 

RFW Batch I D  0187 123 008 0187 123 009 

Hatrix Water Wa ter 
Custorer ID  52 86 10 02 87 52 86 10 02 87 

- 

0287 881 014 
54 86 05 27 87 
Water Water 

0387 881 013 
54 86 07 14 87 

19 3 
5 11 

NR 
0 074 0 150 0 407 0 177 0 4  1 0  

0 0  0 7 4  
0 053 0 058 0 307 0 084 0 07 0 87 

0 003 0 060 0 019 0 056 0 008 0 75 
0 021 0 036 0 003 0 039 0 9  3 7  

NR 

NR 
NR 

Client ROCKHELL (ROCKY FLATS) 

RFW Batch ID 0187 123 012 0287 881 015 

Hatrix Water Uater 
Custorer ID 54 86 10 01 87 55 86 05 27 87 

95 45 
82 7 
NR 

1 780 0 380 0 31 0 67 
0 0  0 3 1  

0 644 0 127 0 45 0 48 

0 036 0 047 0 07 0 82 
0 048 0 045 0 0  1 2  

3 32 

NR 
2 6  

Data reported as act iv ity +/ 
Units pci/L Water 

pC1/GH Soil 
pCi/rl So i l  Hoisture ( l r i t i u r )  

propagated two sigma confidence interval 

I 

Page 10 

0 21 
10 41 

2 4  1 3  
0 0  0 2  
0 3  0 6  

08 60 
04 60 

(1 0 

( 593 

0387 881 014 
55 86 07 14 87 
Water Water 

0187 123 011 
55 86 10 01 87 

4 19 
12 40 

0 3  I t  
0 0  0 3  
0 0  0 5  0 115 0 054 

(1 0 
I 4  53 0 042 0 054 
04 44 0 022 0 034 

(593 



I 
I 

RFW Batch Nurber 

Sarple Inforration 

Radio Cheristry 

1 E: 2: 

I ft!Ue:E E 

Uraniur 233 234 
Uranium 234 
Uraniur 235 I Uraniur 238 
Strontium 90 

Cesiur 137 

I 
RFW Batch Nurber 

YESTON RNALYIICS 
RADIO CHENISTRY 

DATA SUMMARY 

Client RDCKWELL (ROCKY FLATS) 

RFW Batch I D  0387 881 015 0287 881 013 
55 86DUP 07 14 87 

Matrix Water Water 
Custorar I D  56 86 05 27 87 

0 15 
14 36 

1 1  I 2  
0 2  0 4  
0 1  0 8  

(1 0 
04 57 
04 56 

( 543 

23 8 
32 17 
NR 

0 0  0 8 5  
0 0  0 7 2  
0 0  0 7 1  

1 76 
0 003 0 76 

0 0  1 2  
NR 
NR 

Client ROCKHELL (ROCKY FLATS) 

Sample Inforration 

RFH Batch I D  0287 881 009 0387 881 024 

Matrix Water Hater 
Custorer ID 62 86 05 26 87 64 86 07 21 87 

I Radio Cheristry 

Gross Alpha 
Cross 8eta I Uranium 233 234 
Uraniur 234 
Uraniur 235 
Uraniur 238 I Strontiua 90 
Plutoniur 239 
Arericiur 241 I Cesiur 137 
Tritiua 

14 3 
35 13 
NR 

3 4  1 2  
0 1  0 3 5  
2 8  1 0  

0 04 0 76 
0 0  1 2  

NR 

NR 
NR 

I Data reported as act iv ity t/ 
Units pCi/I  Water 

pCi/GH So i l  
pCi/rl S o i l  Moisture (Tr it iur)  

propagated two sigma confidence interval 

I 

Page 11 

0387 881 016 
56 86 07 15 87 

0187 123 010 
56 86 10 01  87 

Hater Water 

7 24 
88 49 

0 8  1 1  
0 5  0 3  
0 4  O b  0 172 0 064 
1 3  

00 46 0 001 0 045 
04 59 0 008 0 038 

(493 

0287 881 020 
65 86 05 28 87 
Ha tor Water 

0387 881 093 
65 86 09 09 87 

16 0 
42 31 
NR 

4 0  1 1  
0 22 0 37 
3 3  1 0  

0 16 0 78 
0 0  1 2  

NR 

NR 
NR 

15 19 
23 27 

4 2  1 9  
0 4  0 5  
1 6  1 5  
2 0  
03 16 
02 32 

(509 



' I  

Strontiur 90 
Plu toniur 239 
Americiur 241 

Trit iur  
I Cesium 137 

HESTON ANALYTICS 
RADIO CHEMISTRY 

DATA SUMNARY 

RFU Batch Nurber 

I Sarple Intorration 

I Radio Cheristry 

Gross Alpha I Gross Beta 
Uraniur 233 234 
Uraniur 234 
Uranium 235 I Uranium 238 
Strontiur 90 
Plu toniur 239 

I Tritiur 
RFW Batch Nurber 

Client ROCKHELL (ROCKY FLATS) 

RFW Batch I D  0287 881 018 0287 881 021 

Matrix Hater Hater 
Cus torer ID 66 86 05 28 87 67 86 06 01 87 

- 

21 8 
55 6 
NR 
0 4  071 
0 07 0 39 
094 0 6  
3 3  
0 0  063 
0 0  1 3  
NR 
NR 

6 9  
40 8 
NR 
3 4  1 1  
0 0  032 
1 7  0 8  

0 0  062 
0 0  1 2  
NR 
420 

NR 

Client ROCKWELL (ROCKY FLATS) 

0387 881 023 
67 86 07 21 87 
Hater 

19 33 
49 44 

1 6  1 3  
0 0  0 4  
2 5  1 0  
1 1  
25 80 
0 6  1 4  

(475 

I Sarple Inforration 

RFW Batch I D  0387 881 027 0387 881 028 0687 881 015 

Matrix Hater Uater Hater 
Customer ID  7 74 07 23 87 7 74LA8 DUP 07 23 87 9 87 10 13 87 

I Radio Chemistry 
I 

4 20 
34 46 

1 5  1 3  
0 1  0 3  
1 3  0 9  

0 0  0 6  
13 34 

(1 0 

(475 

0 22 
34 39 

I 
Data reported as act iv ity t/ 

pCi/Gti S o i l  
pCi/rl S o i l  Moisture (Tritium) 

propagated two s i g ra  confidence interval I Units pci/L Water 

14 18 
27 44 

61 19 
02 04 
38 14 
IIR 
08 10 

0 00 06 
MA 
5 1  2 9  

Page 12 

0287 881 017 
7 74 OS 28 87 
Hater 

27 31 
79 22 
NR 
1 4  0 8  
0 0  033 
029 0 5  

0 03 0 76 
0 0  1 2  

NR 

NR 
NR 



I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

INORGANICS 

Bo3 PAD MOUND AND EAST TRENCHES AREA3 RgMEDuL INVWTXQATXON R&FUBT 
ROCKY FLATS PLANT QOLDEN COLORADO DRAFT DlWSMBER4&4lW 

I 

t 



1 
E I RFY 8 tch Nurber 

Sarple Information 

E 
inorganics 

RFY Batch ID  
Cus torer ID  

tlatrix 

Nitrate N i t r i te  Nitrogen 
;;tal Organic Carbon 

- 
Sulfate 
Specific Conductance 

I ;i;o;;;s6rease 
I g n i  tab i l i t y  

Total Dissolved Sol ids  

2 
Suspended Sol ids  

WESTON MALYTICS 
6C/M DNA  SUHMAY 

Inorganic HAZARDOUS SUBSTANCE LIST COHPOUNDS 

Client ROCKWELL (ROCKY FLATS) - 

0587 881 015 
1 71 03 09 87 
Water Water 

0187 881 003 
1 71 03 09 87 

21 2 21 1 
1 0  u 1 0  u 

7 30 7 30 

24 0 24 0 

311 
203 

311 
203 

I Hexavalent Chroriur (Crt6) 

Units pH Standard Units I gn i tab i l i t y  Degrees F 
% Sol ids  Percent Dry Yeight Conductance URhO/CB e25 C 
fill other analytas H6/L (Water) 

H61KC ( So i l s )  . .  

I 

0187 881 072 
1 71 04 30 87 
Water 

21 5 
1 0  u 

4 40 

18 0 

276 
212 

216 
212 

Page 1 

0587 881 016 
1 71 05 01 87 
Uater 

21 5 
1 0  u 

4 40 

18 0 



RFW Batch Number 

Sample Information 

RFW Batch I D  
Customer I D  

natrix 

Inorganics I 
Chloride 
Cyanide Total 
Fluoride 
Nitrate N i t r i te  Nitrogen 
Total Organic Carbon 

I ::Ifate 
Specific Conductance 

I 4:Ey 
O i l  and Grease 

Total Dissolved Sol ids  

E 
Suspended Sol ids  
Hexavalent Chromium (Crt61 

WESTON ANALYTICS 
6C/M DATA SUMMY 

Inorganic HAZARDOUS SUBSTANCE LIST COWPOUNDS 

Client ROCKWELL (ROCKY FLATS) 

0387 881 024 0287 881 004 0187 881 008 
1 71 07 02 87 1 71 5 21 87 
Water Water Water 

1 74 03 11 87 

16 18 9 30 5 
1 0  u 1 0  u 1 0  u 

6 4  6 4  9 80 

18 0 19 0 30 0 

329 
217 

319 
211 

Units pH Standard Units I gn i tab i l i t y  Degrees F 
t Sol ids  Percent Dry Weight Conductance umho/cm 825 C 
A11 other analytes n6/L (Water) 

N/K6 (Soi ls)  

405 
218 

0287 881 006 
I 74 05 22 87 
Water 

23 2 
1 0  u 

8 50 

44 0 

381 
209 

Page 2 



m 
' 1  I RFW Batch Number - 

Sarple Information 

I - - -  Inorganics 

Cyanide Total 
Fluor i de 

Page 3 

0387 881 098 
10 81 08 21 87 
Water Water 

0387 881 099 
10 81DUP 08 21 87 

WESTON ANALYTICS 
6ClM DATA SUnnARY 

Inorganic HAZARDOUS SUBSTANCE LIST COnPOUNDS 

Client ROCKWELL (ROCKY FLATS) 

Hitrate Nitrite Nitrogen 1 ;;tal Organic Carbon 

Sulfate 
Specific Conductance 

Sulf Ids 
Oil and Crease 
Ignitability 
# Solids 
Total Dissolved Solids 

1 Turbidity 

RFW Batch ID 0387 881 052 0187 881 088 

natrix Water Water 
Customer ID 1 74 07 23 87 10 81 05 11 87 

Suspended Solids fi Hexavalent Chrorium (Crt6) 

20 5 8 60 
1 u  1 0  u 

5 9  

30 0 

465 
220 

2 00 

20 0 

123 
20 0 

3 79 3 76 
1 u  1 u  

7 65 7 85 

21 0 18 0 

163 
39 

138 
40 

Units pH Standard Units Ignitability Degrees F 
t Solids Percent Dry Weight Conductance umho/cm e25 C 
All other analytes HG/L (Water) I 

I 
nG/KG (Soils) 



I Inorganics 

Nitrate N i t r i te  Nitroaen 

RFW Batch I D  
Customer ID  

Hatrix 

1 ;;tal Organic Carbon 

Sulfate 
Specific Conductance 

O i l  and Crease I I gn i tab i l i t y  
t Sol ids  
Total Dissolved So l id s  

WESTON AWLYTICS 
6C/M DATA S U M "  

Inorganic HAZARDOUS SUBSTANCE LIST COHPOUNDS 

Client ROCKWELL (ROCKY FLATS) 

0687 881 009 
11 E7 09 17 87 
Water Water 

0687 881 001 
12 87 09 01 87 

88 5 60 5 
1 u  1 u  

2 25 1 30 

104 108 

611 
289 

654 
368 

- 
Suspended Sol ids  
Hexavalent Chromiur (Crt6) 

I 
' I  
I 

' E  
Units pH Standard Units I gn i tab i l i t y  Degrees F 

t: Sol ids  Percent Dry Weight Conductance urho/cr e25 C 
A l l  other analytes HG/L (Water) 

Page 4 

0687 881 002 
14 87 09 01 87 
Water Water 

0687 881 017 
14 87 10 13 87 

27 0 30 2 
1 u  NR 

1 70 1 60 

27 0 41 

661 
530 
91 

635 
48 

505 

II 
H6/K6 (Soi ls)  

-- a'-& 



RFW Batch Nurber 

I Sarple Information 

RFW Batch ID  
Cus toner I D  

tlatrix 

Inorganics 

Cyanide Total 
Fluoride 
Nitrate N i t r i te  Nitrogen 1 ;;tal Organic Carbon 

Sulfate 
Specific Conductance 

I J::KtV 
I y ; ; 1 1  tv 

O i l  and Grease 

Total Dissolved Sol ids  

# :;: 
Suspended Sol ids  
Hexavalent Chroriur (Cr+6) 

HESTON at+aiYTIcs 
6C/HS DATA SUHHARY 

Inorganic HAZARDOUS SUBSTANCE LIST COHPOUNDS 

Client ROCKHELL (ROCKY FLATS) 

Units pH Standard Units 
% Sol ids  Percent Dry Weight 
1\11 other analytes !6/L (Hater 

H6/K6 ( So i l s  
E 

0687 881 003 0687 881 013 0687 881 004 
15 87 09 11 87 
Water Hater Wa ter 

15 87 10 08 87 16 87 09 11 87 

35 2 56 7 
1 u  NR 

7 6  9 1  

4 1 4  
1 u  

0 46 

66 15 5 124 

453 
260 

487 
261 

I gn i tab i l i t y  Degrees F 
Conductance urho/cr e25 C 

256 
119 
9 2  

I 

I 
Page 5 

0687 881 020 
16 87 10 17 87 
Water 

3 7  
NR 

1 58 

77 

264 
133 
5 8  



RFY Batch Number 

Sample Inforration 

RFW 8atch ID 
Customer ID 

Matrix 

I I notgani cs 
Chloride 1 Cyanide Total 
Fluoride 
Nitrate Nitrite Nitrogen 1 ;;tal Organic Carbon 

Sulfate 
Specific Conductance 
Turbidity 
Sulfide 
011 and Grease 

Total Dissolved Solids 

.- 

Suspended Solids 
Hexavalent Chromiur (Crt6) 

WESTON ANALYTICS 
6C/M DATA S W A Y  

Inorganic HAZARDOUS SUBSTANCE LIST COMPOUNDS 

Client ROCKUELL (ROCKY FLATS) 

0687 881 027 
17 87 11 06 87 
Water Hater 

0187 881 010 
2 71 03 11 87 

275 
NR 

0 79 

244 
1 0  u 

5 40 

46 7 134 

466 
275 

710 
139 

Units pH Standard Units Ignitability Degrees F 
% Solids Percent Dry Weight Conductance urho/cr 825 C 
A11 other analytes M6/L (Hater) 

M6/KG (Soils) 

0187 881 011 
2 71  03 11 87 
Hater 

239 
1 0  u 

5 00 

145 

720 
147 

Page 6 

0187 881 048 
2 71 04 09 87 
Hater 

164 
1 0  u 

4 70 

150 

733 
144 



RFW Batch Nurber 

Sarple Information 

WESTON ANALY TICS 

Inorganic HAZARDOUS SUBSTANCE LIST COHPOUNDS 
sclns DATA sunnw 

Client ROCKWELL (ROCKY FLATS) 

Inorganics 

Chloride 
Cyanide Total 
Fluoride 
Nitrate N i t r i te  Nitrogen 
Total Organic Carbon 
PH 
Sulfate 
Specific Conductance 
Turbidi ty 
Sulfide 
Oii and Grease 
I gn i t ab i l i  ty 
t Sol ids  
Total Dissolved So l id s  
HC03 
C03 
Suspended Sol ids  
Hexavalent Chroriur (Crt6) 

RFW Batch I D  0287 881 003 0387 881 025 

flatrix Water Wa ter 
Custorer ID 2 71 05 21 87 2 71 07 02 87 

230 269 
1 0  u 1 0  u 

1 50 

2 50 

863 
159 

5 6  

165 

956 
158 

Units pH Standard Units I gn i tab i l i t y  Degrees F 
t Sol ids  Percent Dry Weight Conductance urholcr e25 C 
A11 other analytes H6/L (Water) 

H6/KG (Soi ls)  

Page 7 

0687 881 023 
20 87 10 26 87 
Water #a ter 

0187 881 015 
22 74 03 13 87 

NR 
58 0 
1 0  

9 10 

32 0 

425 
198 



RFW Batch Nurber 

Sample Information 

Inorganics 

Chloride 
Cyanide Total 
Fluoride 

HESTON ANALYTICS 
6ClHS DiITA SMHARY 

Inorganic HAZARDOUS SUBSTANCE LIST COHPOUNDS 

Client ROCKWELL (ROCKY FLATS) 

RFW Batch I D  0287 881 005 0378 881 060 

Hatrix Wa tar Water 
Cus tomer ID  22 74 05 21 87 22 74 07 28 87 

Nitrate N i t r i te  Nitrogen 
Total Organic Carbon 
PH 
Sulfate 
Specific Conductance 
Turbidity 
Sulfide 
O i l  and Grease 
I gn i  t ab i l i  ty 
% Sol ids  
Total Dissolved So l id s  
HC03 
C03 
Suspended Sol ids  
Haxavalent Chromium (Cr+6) 

40 8 
1 0  u 

3 6  

37 0 

385 
272 

37 4 
1 u  

6 30 

22 8 

411 
268 

Units pH Standard Units I gn i tab i l i t y  Degrees F 
% Sol ids  Percent Dry Height Conductance UDhO/CD e25 C 
A l l  other analytes H6lL (Hater) 

H6/ KC (Sol 1s) 

Page 8 

Ob81 881 005 
23 87 09 11 87 
Water Water 

0687 881 021 
23 87 10 22 87 

51 8 
1 u  

2 6  

70 4 

397 
242 

55 9 
NR 

2 77 

27 0 

414 
243 

b.. 



' I  
a 

RFW ,Ach Number 

G p l e  Information 

RFH Batch ID 
Cus toaer ID 

Hatrix 

I -  Ilrurganics 

Ghloride 1 ;;;;;;;e iota1 

kitrate Nitrite Nitrogen I ;tal Organic Carbon 

Sulfate 
Specific Conductance 0 Turbidity 
Sulfide 
Oil and Grease a Ignitability 
t Solids 
Total Dissolved Solids 

!;3 
Suspended Solids I Hexavalent Chrorium 

I 
1 

Cr+6) 

WESTON nwms 
6 C / M  DATA SUMAH 

Inorganic HAZARDOUS SUBSTANCE LIST COHPOUNDS 

Client ROCKHELL (ROCKY FLATS) 

0687 881 006 
25 81 09 11 87 
Water Hater 

0687 881 022 
25 81 10 22 87 

29 9 36 0 
1 u  NR 

7 6  7 69 

52 35 5 

407 
238 

448 
250 

k i t s  pH Standard Units Igni tabili ty Degrees F 
t Solids Percent Dry Height Conductance uaho/cm e25 C 
A11 other analytes HG/L (Water) 

M/K6 (Soils) 

2661 
261 

.-ge 9 

0687 881 025 

Hater Hater 

0187 881 017 
3 74 03 17 a7 29 a7 io  29 87 

61 1 
NR 

0 34 

56 0 
1 0  u 

9 60 

850 30 0 

441 
273 



RFW Batch Number 

Sample In f  orration 

RFW Batch ID 
Customer ID  

Hatrix 

Inorganics 

Chloride 
Cyanide Total 
Fluoride 
Nitrate N i t r i te  Nitrogen 
Total Organic Carbon 
PH 
Su I f  a te 
Specific Conductance 
Turbidity 
Sulfide 
O i l  and Grease 
I gn i  t ab i l i  ty 
t Sol ids  
Total Dissolved Sol ids  
HC03 
C03 
Suspended Sol ids  
Hexavalent Chromium (Crt6) 

WESTOH ANALYTICS 

Inorganic HAZARDOUS SUBSTANCE LIST COHPOUNDS 
wins DATA sunnARY 

Client ROCKWELL (ROCKY FLATS) 

Units pH Standard Units 
t Sol ids  Percent Dry Weight 
A11 other analytes M6/L (Water) 

H6/K6 (Soi ls)  

0387 881 053 0607 881 026 0681 881 024 
3 14 07 23 01 
Water Wa ter Water 

31 01  10 29 81 32 81 10 21 81 

122 10 3 
1 u  NR 

35 9 
NR 

6 2  0 2 0  u 15 45 

42 0 12s 11 

489 
256 

346 
60 8 
12 5 

I gn i tab i l i t y  Degrees F 
Conductance urho/ci 825 C 

623 
243 

Page 10 

0187 881 018 
34 06 03 17 87 
Water 

65 9 
1 0  u 

0 2 0  u 

800 

1 789 
312 



RFW Batch Number 

Sample Information 

RFW Batch ID 
Customer ID 

Hatrix 

I norgani cs 

Chloride 
Cyanide Total 
Fluoride 
Witrate Nitrite Nitrogen 
Total Organic Carbon 
PH 
Sulfate 
Speci f ic  Conductance 
Turbid1 t y  
Sulfide 
Oil and Grease 
Igni tabi l i  t y  
# Solids 
Total Dissolved Solids 
HC03 
C03 
Suspended Solids 
Hexavalent Chromium (Crt6) 

Units pH Standard Units 

WESTON AHALYTICS 
6C/HS DATA SUMARY 

Inorganic HAZARDOUS SUBSTANCE LIST COHPOUNDS 

Client ROCKNELL (ROCKY FLATS) 

0187 881 040 0387 881 061 0187 881 019 
34 86 04 06 81 
Hater Water Water 

34 86 07 28 87 35 86 03 17 87 

53 5 54 4 107 
1 0  u 1 u  1 0  u 

0 2 0  u 1 u  0 2 0  u 

40 0 990 100 

1 172 
357 

1813 
319 

I g n i t a b i l i t y  Degrees F 
8 Solids Percent Dry Height Conductance umho/cm @25 C 
A11 other analytes H6/L (Hater) 

HG/K6 (Soi ls )  

952 
642 

Page 11 

0387 881 062 
35 86 07 28 87 
Water 

83 2 
1 u  

1 u  

160 

1004 
565 



RFW Batch Number 

Sample Information 

RFtl Batch I D  
Custorer I D  

Hatrix 

Inorganics 

C h l  o n  de 
Cyanide Total 
Fluoride 
Nitrate N i t r i te  Nitrogen 
Total Organic Carbon 
PH 
Sulfate 
Specific Conductance 
Turbidi t y  
Sulf  Ide 
O i l  and Grease 
I gn i tab i l i t y  
t Sol ids  
Total Dissolved Sol ids  
HC03 
C03 
Suspended Sol ids  
Hexavalent Chromium (Crt6) 

Units pH Standard Units 

WESTON ANALYTICS 
M/HS DATA SUttlARY 

Inorganic HAZARDOUS SUBSTANCE LIST COHPOUNDS 

Client ROCKWELL (ROCKY FLATS) 

0687 881 028 
36 87 11 06 87 
Water Water 

0187 881 081 
39 86 05 06 87 

218 
NR 

4 57 

31 9 
1 0  u 

7 20 

43 5 60 0 

31 5 
218 

401 
218 

I gn i tab i l i t y  Degrees F 
t Sol ids  Percent Dry Weight Conductance urho/o  625 C 
A11 other analytes H6/L (Water) 

H6/KC (Soi ls)  

0387 881 056 
39 86 01 24 87 
Hater 

31 9 
1 u  

4 80 

57 5 

396 
209 

Page 12 

0187 881 080 
40 86 05 06 87 
Water 

19 9 
1 0  u 

1 40 

470 

1 011 
205 



I Inorganics 

Chloride I Cyanide Total 
Fluoride 
nitrate N i t r i te  Nitrogen 

HESTON ANALYTICS 
WtlS DATA SUtltlARY 

Inorganic HAZARDOUS SUBSTANCE LIST CONPOUNDS 

Client ROCKWELL (ROCKY FLATS) Page 13 

RFW Batch I D  0187 881 079 0187 881 079 0387 881 050 0187 881 013 

Hatrix Water Hater Water Hater 
Customer I D  41  86 05 06 87 41 86 05 06 87 41 86 07 21 87 42 86 03 12 81 

;;tal Organic Carbon 

Sulfate 
Specific Conductance 
Turbidity 
Sulfide 
O i l  and Grease 1 I gn i tab i l i t y  
t Sol ids  
Total Dissolved Sol ids  

Suspended Sol ids  g Hexavalent Chromium (Crt6) 

36 9 
1 0  u 

9 60 

65 0 

480 
249 

Units pH Standard Units I gn i tab i l i t y  Degrees F 
t Sol ids  Percent Dry Height Conductance umho/cm e25 C 
A l l  other analytes N6/L (Water) 

N6/K6 (Soi ls)  

34 0 
1 u  

10 9 

66 1 

427 
233 

57 0 
1 0  u 

7 20 

70 0 

526 
171 



RFW Batch Number 

Sample Information 

RFW Batch I D  
Customer I D  

Matrix 

Inorganics 

Chloride 
Cyanide Total 
F 1 uor ide 
Nitrate N i t r i te  Nitrogen 
Total Organic Carbon 
PH 
Sulfate 
Specific Conductance 
Turbidity 
Sulfide 
O i l  and Grease 
I gn i tab i l i t y  
t Sol ids  
Total Dissolved Sol ids  
HC03 
C03 
Suspended So l id s  
Hexavalent Chromium (Crt6) 

WESTON ANALYTICS 
M/HS DATA SUMHARY 

Inorganic HAZARDOUS SU8STANCE LIST CONPOUNDS 

Client ROCKWELL (ROCKY FLATS) 

Units pH Standard Units 
t Sol ids  Percent Dry Weight 
A l l  other analytes M6/L (Hater 

N6/K6 ( So i l s  

0287 881 007 
42 86 05 26 81 
Water Water 

0387 881 055 
42 86 07 24 81 

31 7 50 5 
1 0  u 1 u  

5 9  4 10 

24 0 20 0 

468 
297 

475 
219 

I gn i tab i l i t y  Degrees F 
Conductance umho/cr e25 C 

Page 14 

0187 881 009 
43 86 03 11 87 
Hater Hater 

0387 881 063 
43 86 07 28 81 

51 0 33 4 
1 0  u 1 u  

5 1  1 90 

30 0 28 0 

338 
179 

409 
184 



RFW Batch Nurber 

Sarple Inforration 

I norgani cs 

WESTON ANALYTICS 

Inorganic HAZARDOUS SUBSTANCE LIST COHPOUNDS 
sclns DATA SWARY 

Client ROCKHELL (ROCKY FLATS) 

RFW Batch I D  0187 881 104 0387 881 088 0187 881 042 

Hatrix Water Hater Ua ter 
Cus torer I D  46 86 05 14 81 46 86 08 14 87 48 86 04 08 87 

Chloride 
Cyanide Total 
Fluoride 
Nitrate N i t r i te  Nitrogen 
Total Organic Carbon 
PH 
Sulfate 
Specific Conductance 
Turbidity 
Sulfide 
O i l  and Grease 
I gn i tab i l i t y  
% Sol ids  
Total Dissolved Sol ids  
HC03 
C03 
Suspended So l id s  
Hexavalent Chroriur (Crt6) 

3 90 2 64 15 6 
1 0  u 1 u  1 0  u 

0 54 I U  0 2 0  u 

20 0 12 5 96 0 

228 
248 

244 
210 

I 
I 
I 
I 
I 

Units pH Standard Units I gn i tab i l i t y  Degrees F 
t Sol ids  Percent Dry Weight Conductance urholcr e25 C 
A l l  other analytes H6/L (Hater) 

N6/KG (Soils) 

~I 

133 
80 2 

Page 15 

0387 881 101 
48 86 08 25 87 
Hater 

12 50 
1 u  

1 u  

12 0 

211 
161 



RFW latch Nurber 

Sarple Inforration 

WESTON ANlKYTICS 
sclns DATA sunnw 

Inorganic HAZARDOUS SUBSTANCE LIST CONPOUNDS 

Client ROCKWELL (ROCKY FLATS) Page 16 

Inorganics 

Chloride 
Cyanide Total 
Fluoride 
Nitrate N i t r i te  Nitrogen 
Total Organic Carbon 
PH 
Sulfate 
Specific Conductance 
Turbidity 
Sulfide 
Oil and Grease 
I gn i tab i l i t y  
t Solids 
Total Dissolved So l id s  
HC03 
C03 
Suspended So l id s  
Hexavalent Chroriur (Crt6) 

RFW Batch I D  0187 881 043 0387 881 102 0187 881 084 0387 881 090 

natrix Water Water Water Water 
Custoret ID  49 86 04 08 87 49 86 08 25 87 50 86 05 11 87 50 86 08 14 87 

20 2 
1 0  u 

9 10 

150 

264 
32 8 

30 6 
1 u  

12 6 

19 0 

201 
41  

Units pH Standard Units I gn i tab i l i t y  Degrees F 
t Sol ids  Percent Dry Weight Conductance urholcr 125 C 
A11 other analytes nG/L (Water) 

HG/KG (Soi ls)  

10 4 
1 0  u 

0 87 

28 0 

167 
95 0 

9 70 
1 u  

0 87 

12 5 

159 
95 7 



1 
I 

R F W  Batch Number 

Sarple Information 

1 
I Inorganics 

WESTON ANALYTICS 
6 C / M  DATA SUMARY 

Inorganic HLZARDOUS SUBSTANCE LIST CONPOUNDS 

Client ROCKYELL (ROCKY FLATS) Page 17 

el11 or i de I Cyanide Total 
I Fluoride 

1 ;;a1 Organic Carbon 

Sulfate 
Specific Conductance I Turbidity 
Sulfide 
O i l  and Grease I I gn i tab i l i t y  
t Sol ids  
Total Dissolved So l id s  I KO3  
C03 
Suspended Sol ids  1 Hexavalent Chroriur (Cr+6) 

Nitrate N i t r i te  Nitrogen 

RFY Batch ID  0187 881 097 0387 881 095 0187 881 098 0387 881 093 

Matrix Yater Hater Water Water 
Customer ID  51 86 05 13 87 51 86 08 20 87 52 86 05 13 87 52 86 08 19 87 

5 70 4 75 1 70 21 4 
1 0  u t u  1 0  u t u  

4 65 

31 0 

145 
36 0 

5 15 

26 5 

149 
38 5 

Units pH Standard Units I gn i tab i l i t y  Degrees F 
t Sol ids  Percent Dry Weight Conductance urho/cr 425 C 
A l l  other analytes HG/L (Hater) 

H6/K6 (Soils) 

I 

0 2 0  u 1 u  

64 0 66 0 

147 
58 0 

153 
35 6 



I 
HESTON n N n m c s  

M/HS DATA SUHHARY 
Inorganic HAZARDOUS SU8STANCE LIST COHPOUNDS 

RFW Batch Number Client ROCKHELL (ROCKY FLATS) 

4 Sample Information 

I 
I 1  I norganics 

Chloride I Cyanide Total 
Fluoride 
Nitrate N i t r i te  Nitrogen 

RFW 8atch ID  0187 881 045 0287 881 014 0387 881 040 
Cus tomer ID  54 06 04 08 87 54 86 05 21 81 5 1  86 07 14 87 

Hatrix Water Water Water 

, I ;;tal Organic Carbon 

Sulfate 
Specific Conductance I ;:;;;:tty 

1 y ; ; l l t Y  
O i l  and grease 

Total Dissolved Sol ids  

1 :fP 
Suspended Sol ids  
Hexavalent Chroriur (Crt6) 

20 7 18 9 24 0 
1 0  u 1 0  u 1 u  

0 2 0  u 0 2 0  u 1 u  

43 0 52 0 41 0 

428 
246 

433 
318 

Units pH Standard Units I gn i tab i l i t y  Degrees F 
t Sol ids  Percent Dry Weight Conductance urho/cr 425 C 
All other analytes H6/L (Water) 

133 
261 

Page 18 

0187 881 108 
55 86 05 18 87 
Water 

6 40 
1 0  u 

0 80 

27 0 

167 
74 6 

H6/K6 (Soi ls)  



RFW Batch Number 

Samle Information 

WESTON ANALYTICS 
GC/HS DATA SUHHARY 

Inorganic HAZlRDOUS SU8STANCE LIST CORPOUNDS 

Client ROCKHELL (ROCKY FLATS) Page 19 

- -  
Inorganics 

Chloride 
Cyanide Total 
Fluoride 
Nitrate N i t r i te  Nitrogen 
Total Organic Carbon 
PH 
Sulfate 
Specific Conductance 
Turbid1 ty  
Sulfide 
O i l  and Grease 
I g n i  t ab i l i  ty 
? Sol ids  
Total Dissolved Sol ids  
HC03 
C03 
Suspended Sol ids  
Hexavalent Chrorium (Cr+6) 

RFW Batch I D  0287 881 015 0387 881 041 0387 881 042 0187 881 110 

Hatrix Water Water Water Water 
Customer I D  55 86 05 27 87 55 86 07 14 87 55 86DUP 07 14 87 56 86 05 19 87 

8 0  
1 0  u 

0 97 

25 0 

147 
77 9 

6 2  
1 u  

1 28 

23 0 

140 
75 0 

Units pH Standard Units I gn i tab i l i t y  Degrees F 
? Sol ids  Percent Dry Weight Conductance umho/cm e25 C 
A11 other analytes n6/L (Water) 

HC/K6 (Soi ls)  

6 1  
1 u  

1 32 

23 0 

139 
73 8 

15 1 
1 0  u 

0 48 

19 0 

185 
105 



WW Batch Nurber 

I 
1 Sarple Inforration 

I 
I Inorganics 

RFW 8atch ID 
Custoner I D  

Hatrix 

I 
I 
I 
I 
I 
I 
I 
I 
I 

Nitrate N i t r i te  Nitrogen 
Total Organic Carbon 
PH 
Sulfate 
Specific Conductance 
Turbid1 ty 
Sulfide 
O i l  and Grease 
I gn i t ab i l i  ty 
: Sol ids  
Total Dissolved Sol ids  
HC03 
C03 
Suspended Sol ids  
Hexavalent Chroriur (Crt6) 

WESTON ANALYTICS 
6C/MS DATA SUHMARY 

Inorganic HAZARDOUS SU8STAWCE LIST COMPOUNDS 

Client ROCKWELL (ROCKY FLATS) 

0387 881 043 
56 86 07 15 87 
Hater Water 

0187 881 047 
62 86 04 09 87 

13 0 28 0 
1 u  1 0  u 

1 u  2 30 

15 9 60 0 

186 
124 

274 
67 5 

Units pH Standard Units i gn i  t ab i l i  t y  Degrees F 
% Sol ids  Percent Dry Weight Conductance urholcr P25 C 
A l l  other analytes H6/L (Water) 

MG/KG (Soi ls)  

I 

Page 20 

0587 881 021 
62 86 04 10 87 
Water Water 

0187 881 069 
62 86 04 29 87 

28 0 26 9 
1 0  u 1 0  u 

2 30 2 60 

60 0 90 0 

274 
67 5 

286 
124 



I 
I 

II  
I 
I 
I 
I 
‘ I  
I 
I 
I 
‘ I  
I 
I 
I 
I 
1 
I 
I 

I 

- 
RfW Batch Number 

Sample Inforration 
- -  

-- 
Inorganics 

Chloride 
Gyanide Total 
Fluarid8 

WESTON ANALYTICS 
6C/MS DATA SUMHARY 

Inorganic HIIZRRDOUS SUBSTANCE LIST COMPOUNDS 

Page 21 Client ROCKWELL (ROCKY FLATS) - 

Ni trata t4i t r i t e  Nitrogen 
Total Organic Carbon 
PH 
Su 1 fate 
Specific Conductance 
Turbid1 ty 
Su 1 fide 
Oil and Grease 
I gn i  tabili ty 
t Solrds 
Total Dissolved Sol ids  
KO3 
C03 
S u s p M e d  Sol ids  
Hexavalent Chroriur (Crt6) 

RFW latch I D  0587 881 022 0287 881 009 0387 881 031 0587 881 023 

Matrix Water Hater Water Water 
Custorer I D  62 86 04 30 87 62 86 05 26 87 62 86 01 07 87 64 86 04 29 87 

- 

26 9 25 5 102 38 0 
1 0  u 1 0  u 1 u  1 0  u 

2 60 

90 0 

286 
124 

3 4  

48 0 

295 
164 

Units pH Standard Un t s  I gn i tab i l i t y  Degrees F 
t Sol ids  Perrant Dry Weight Conductance umho/cr e25 C 
1111 other analytes M6/L (Water) 

HG/KG (Soi ls)  

2 3  

23 0 

280 
157 

1 28 

168 

438 
162 1 



I RFW Batch Number 

Sample Inforration 

I Inorganics 

WESTON ANALYTICS 
GC/HS DATA SUHHARY 

Inorganic HAZARDOUS SUBSTANCE LIST COHPOUNDS 

Client ROCKWELL (ROCKY FLATS) Page 22 

Chloride I Cyanide Total 
Fluoride 
Nitrate N i t r i te  Nitrogen I ;;tal Organic Carbon 

0187 881 100 
65 86 05 13 87 

0287 881 020 
65 06 05 28 87 

RFW Batch I D  0187 881 068 0387 881 048 
Custorer I D  64 86 04 29 87 64 86 07 17 87 

Hatrix Water Uater Uater Water 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Sulfate 
Specific Conductance 
Turbidity 
Sulfide 
O i l  and Grease 
I gn i tab i l i t y  
t Sol ids  
Total Dissolved Sol ids  
HC03 
C03 
Suspended Sol ids  
Hexavalent Chroniua (Cr+6) 

38 0 
1 0  u 

1 20 

168 

438 
162 

44 0 
I U  

0 99 

133 

742 
306 

Units pH Standard Units I gn i tab i l i t y  Degrees F 
t Sol ids  Percent Dry Weight Conductance urho/cr @25 C 
A l l  other analytes W/L (Water) 

HG/KG (Soi ls)  

43 7 
1 0  u 

0 2 0  u 

89 0 

444 
234 



RFW Batch Number 

Sarple In f  oraation 
I- 

---- 
Inorganics 

Chloride 
Cyanide Total 
Fluor i de 

WESTON ANALYTICS 
6C/M DATA SUHHARY 

Inorganic HAZARDOUS SUBSTANCE LIST COHPOUNDS 

Client ROCKWELL (ROCKY FLATS) Page 23 

Nitrate N i t r i te  Nitrogen 
Total Organic Carbon 
PY 
Sulfate 
Specific Conductance 
Turbid1 ty 
Sulfide 
O i l  and Grease 
I gn i tab i l i t y  
8 Sol ids  
Total Dissolved Sol ids  
HC03 
C03 
Suspended So l id s  
Hexavalent Chromium (Cr+6) 

RFW Ratch I D  0387 881 110 0187 881 086 0187 881 087 0387 881 051 

Hatrix Water Hater Hater Water 
Customer I D  65 06 09 09 87 66 86 05 11 87 67 86 05 11 87 67 86 07 21 87 

64 0 
1 u  

1 u  

190 

655 
306 

17 0 
1 0  u 

0 2 0  u 

26 5 

193 
100 

Units pH Standard Units I gn i tab i l i t y  Degrees F 
8 So l id s  Percent Dry Height Conductance urholcr 025 C 
A l l  other analytes \6/L (Water) 

tl6/KC (Soi ls)  

43 0 
1 0  u 

4 9 0  

70 0 

560 
358 

46 5 
1 u  

3 4  

95 5 

564 
344 



RFW Batch ID 
Customer ID 

Hatrix c Inorganics 

Chloride I Cyanide Total 
Fluoride 
Nitrate Nitrite Nitrogen I :,tal Organic Carbon 

Sulfate 
Specific Conductance '0 Turbidity 
Sulfide 
Oil and Grease 
Ignitabili ty c t Solids 
Total Dissolved Solids 

C03 
1 HC03 

Suspended Solids I Hexavalent Chroriur 

d 
d 
I 
\I 

Units pH I t Solids 

Crt6) 

375 
184 

0687 881 016 
9 87 10 13 87 
Water 

WESTON ANALYTICS 
6C/HS DATA SUHHARY 

Inorganic HAZARDOUS SUBSTANCE LIST COHPOUNDS 

Client ROCKWELL (ROCKY FLATS) 

0187 881 083 
7 74 05 07 87 

0387 881 054 
7 74 07 23 87 

Water Water 

30 9 
1 0  u 

3 30 

40 0 

34 0 
1 u  

6 30 

73 0 

433 
176 

Isnitability Degrees F Standard Units 
Percent Dry Weight Conductance urho/cm e25 C 

All other analytes H6/L (Water) 
HG/K6 (Soils) 

u u  

4 3  
NR 

2 96 

27 

285 
189 

Page 24 



I 

I 
I 
I 

11 

I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 

I 

METALS 

903 PAD MOUND AND EAST TRENC&ES AREAS REluEDUL I " I O A ' M 0 N  RLPORT 

ROCKY FLATS P U T  GOLOEN COLORADO DRAFT DECEMBERS1 lOI7 
I 

Y 

rs 

1 

I 



RFW Batch Number 

Sample Information 

- 
Hetals 

S i lver (A9) 
Aluminum ( A l )  
Arsenic (As) 
Barium (Ba) 
Beryl l iur  (Be J 
Calcium (Ca) 
Cadmiur (Cd) 
Cobalt (Co) 
Chromiur (Cr) 
Cesiur (Cs) 
Copper (Cu) 
I r on  (Fe) 
Harcuty (Hg) 
Potassiur (K ) 
Lithium (111 
Hagnesuir (Hg) 
tlaanganese (Hn) 
Holybdenur(Ho) 
Sodiur (Na) 
Nickel (Ni) 
Lead (Pb) 
Antimony (Sb) 
Selenium (Se) 
Strontiur (Sr) 
l ha l l i u r  (11) 
Vanadium (V ) 
Zinc (Znj 

total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 

WESTON ANALYTICS 
HE TALS 

INORGANICS DATA SUHHARY 

Client ROCKWELL (ROCKY 

RFH Batch I D  0587 881 015 0187 881 

REPORT 

FLATS) 

002 
Customer ID 1 71  03 09 87 1 71 03 09 87 

natrix Water Water 
Units H6/L H6/1 

0 0 1  u 

0 005 U 

0 2  u 

0 0002 u 
5 0  U 

0 005 U 
0 0 6  U 

0 005 U 

0 0 1  u 

0 0 2  u 

0 0076 U 
0 0290 U 

0 0 1  u 
0 3006 U 
0 0050 U 

0 0050 U 
0 0220 u 
0 0100 u 

0 2  u 
0 0063 U 
0 4360 
0 0002 u 

5 0  U 

74 2379 

14 5046 
0 1243 
0 0220 u 

16 5882 
0 0370 U 

0 005 u 
0 0600 U 
0 0050 U 
0 4816 

0 0 1  u 
0 0240 U 
0 0200 u 

0187 881 069 
1 71 04 30 87 
Water Water 
H6/L H6lL 

0587 881 016 
1 7 1  05 01 87 

0 0076 U 
0 0290 U 

0 0 1  u 
0 2307 
0 005 U 

71 7187 
0 00s u 

0 0220 u 
0 0100 u 

0 2  u 
0 0063 U 
0 2571 
0 0002 u 

5 0  U 

16 2021 
0 1025 
0 0220 u 

18 9527 
0 0370 U 
0 005 U 

0 0600 U 
0 0050 U 
0 5248 

0 0 1  u 
0 0240 U 

0 0 2  u 

0 0 1  u 

0 005 U 

0 2  u 

0 0002 u 
5 0  U 

0 005 U 
0 0 6  U 

0 005 U 

0 0 1  u 

0 0 2  u 

Page I 



WESTON ANALYTICS 

INORGANICS DATA SUHHARY REPORT 
rims 

Hetals 
i 

Si lver (Ag) total 1 Aluminum ( A I )  total 
Arsenic (As) total 
Barium (ea) total 
Beryl l iur  (Be) total 
Calciur (Ca) total 
Cadriur (Cd) total 
Cobalt (Co) total 
Chroriur (Cr) total 
Cesiua (Cs) total 
Copper (Cu) total 
I r on  (Fe) total 
Hercury (H9) total 
Potassiua (K ) total 
L ithiur  (Li) total 
ttagnesuir (Hg) total 
Hanganese (nn) total t Holybdenur( no) total 
Sodrur (Na) total 
Nickel ( N i )  total 
Lead (Pb) total 
Antimony (Sb) total 
Selenium (Se) total 
Strontium (Sr) total 1 Thallium (11) total 
Vanadium (V ) total 1 Zinc irnj total 

Client ROCKHELL (ROCKY F L A T S )  

RFW Batch I D  
Custorer ID 

0287 881 004 
1 71 05 22 87 

Hatrix Mater 
Units  H6/L 

0 0076 U 
0 0290 U 

0 0 1  u 
0 2969 
0 005 U 

86 5157 
0 005 U 

0 0220 u 
0 0100 u 

0 2  u 
0 0063 U 
1 2330 
0 0002 u 

5 0  U 

14 9964 
0 1627 
0 0220 u 

19 9155 
0 0370 U 
0 020 
0 0 6  U 

0 005 u 
0 4885 

0 0 1  u 
0 0240 U 
0 0417 

0387 881 018 
1 71  07 02 87 
Water 
H6/L 

0 0076 U 
0 0505 
0 005 U 

0 2990 
0 005 u 

19 9108 
0 001 u 

0 0220 u 
0 0100 u 

0 0 2  u 
0 0138 
0 7001 
0 0002 u 

1 2  

13 5221 
0 1437 
0 0220 u 

19 1208 
0 0502 

0 005 U 
0 0 2  u 

0 005 U 
0 5254 

0 0 1  u 
0 0240 U 
0 0310 

0187 881 001 
1 71FB 03 09 87 
Mater Mater 
ns/L H6/L 

0187 881 010 
1 74 03 11 87 

0 0016 
0 029 

0 01 
0 010 
0 005 

0 15 
0 005 
0 22 

0 010 
0 2  

0 0063 
0 0069 
0 0002 

5 0  

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

0 020 u 
0 0051 u 
0 022 u 
2 1 0  u 

0 037 U 
0 005 U 

0 0050 U 
0 020 u 
0 0 1  u 

0 024 U 
0 0 2  u 

0 0076 U 
0 0290 U 

0 0 1  u 
0 1854 
0 005 U 

107 6855 
0 005 U 

0 0220 u 
0 0100 u 

0 2  u 
0 0063 U 
0 0069 U 
0 0002 u 

5 0  U 

14 7324 
0 0051 U 
0 0220 u 
8 7453 
0 0370 U 
0 005 U 

0 0600 U 
0 0050 u 
0 5391 

0 0 1  u 
0 0240 U 

0 0 2  u 

Page 2 



' I  
1) R F W  Batch Nurber 
- 

Sample In f  orration 

s, -*- 

He t a l s  

Arsenic iAsj total 
Barium (Ea) total 
Beryl l iur  (Be) total 
Calciur (Ca) total 

Cobalt (Co) total 

Cesiur (Cs) total 
Copper (Cu) total a I ron (Fe) total I Hercury (Hg) total 
Potassiur (K ) total 

ltagnesuir (Mg) total 
Hanganese (Hn) total 
Holybdenua(tlo) total 
Sodiur (Ma) total 
Nickel (NI) total 
Lead (Pb) total ' Antlrony (Sb) total 
Seleniur (Se) total 
Strontiur (Sr) total 
Thallium ( T l )  total 
Vanadiur (V ) total 

CadRlUr (Cd) total 

ChrOriUr (Cr) total 

L lthiur  (Li) total 

~ ~~~~ 

RFW Batch I D  
Cus t o w  I D  

Matrix 
Units 

WESTON ANALYTICS 
METALS 

INORGANICS DATA SUMMARY REPORT 

Client ROCKHELL (ROCKY FLATS) 

0287 881 006 
1 74 05 22 87 
Water Water 
M6/L M6/ L 

0387 881 048 
1 74 07 23 87 

0 0076 U 
0 0655 

0 0 1  u 
0 1781 
0 005 U 

115 1480 
0 005 U 

0 0220 u 
0 0100 u 

0 2  u 
0 0063 U 
0 0333 
0 0002 u 

5 0  u 

15 2494 
0 0111 
0 0220 u 

13 1215 
0 0370 U 
0 008 
0 0 6  U 

0 005 u 
0 5225 

0 0 1  u 
0 0240 U 
0 0335 

0 0076 U 
0 0290 U 

0 005 U 
0 1830 
0 005 U 

105 9773 
0 001 u 

0 0220 u 
0 0100 u 

0 0 2  u 
0 0072 
0 0069 U 
0 0002 

0 8  

13 5031 
0 0060 
0 0220 u 
9 0118 
0 0370 U 

0 005 u 
0 0 2  u 

0 005 U 
0 5248 

0 0 1  u 
0 0240 U 
0 0200 u 

0187 881 089 
10 81 05 11 87 
Water 
M6/L 

0 0076 U 
0 0433 

0 0 1  u 
0 1354 
0 005 U 

14 6231 
0 005 U 

0 0220 u 
0 0100 u 

0 2  u 
0 0090 
0 0202 
0 0002 u 

5 0  u 

2 7824 
0 0051 U 
0 0220 u 

0 0370 U 
0 005 U 

0 0600 U 
0 0050 U 
0 0832 

0 0 1  u 
0 0240 U 

0 04 

10 6409 
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0287 881 052 
10 81 06 18 87 
Water 
MG/L 

0 0076 U 
0 0290 U 

0 0 1  u 
0 0461 
0 005 u 

17 2256 
0 005 U 

0 0220 u 
0 0100 u 

0 2  u 
0 0063 U 
0 0144 
0 002 u 

5 0  U 

2 9793 
0 0051 u 
0 0220 u 
9 5838 
0 0370 U 
0 010 

0 0 6  U 
0 005 u 

0 0908 
0 0 1  u 

0 0245 
0 0200 u 



WfSTON ANllLYTICS 
RTALS 

INORGANICS DATA SUHHARY AfPORT 

RFW Batch Number 

Sarple Inforration 

Client ROCKWELL (ROCKY FLATS) 

I Hetals 

S i lver (Ag) total 
Alurinur (Al) total 
Arsenic (As) total 
Eariur {Ea) total 
Beryl l iur  (8e) total 
Calciur (Ca) total 
Cadaiua (Cd) total 
Cobalt (to) total 
Chroriur (Cr) total 
Cesiur (Cs) total 
Copper (Cu) total 

Hercury (Hg) total I Potassiur (K ) total 
L ithiur  (Li) total 
Hagnesuir (Hg) total 
Hanganese (nn) total 
Holybdenur(Ho) total 
Sodiur (Na) total 
Nickel (Hi) total 
Lead (Pb) total 
Antirony (Sb) total 
Selenium (Se) total 
Strontiur (Sr) total 
Thalliur ( T i )  total 
Vanadiur (V ) total 

8 I ron  (Fa) total 

RFY Batch ID 
Custorer ID 

0387 881 16’ 
10 81 08 21 87 

tlatrix Water 
Units H6/L 

0 0076 U 
0 0400 

0 005 U 
0 1010 
0 005 u 

17 7583 
0 001 u 

0 0220 u 
0 0144 

0 0 2  u 
0 0099 
0 0246 
0 0002 u 

1 0  

3 3620 
0 0051 U 
0 0220 u 

14 4885 
0 0370 U 

0 005 u 
0 0 2  u 

0 005 u 
0 0963 

0 0 1  u 
0 0240 u 
0 1858 

0387 881 103 
10 8lD 08 21 87 
Water 
H6/L 

0 0076 U 
0 0509 

0 005 u 
0 1024 
0 005 u 

17 3812 
0 001 u 

0 0220 u 
0 0100 u 

0 0 2  u 
0 0066 
0 0263 
0 0002 u 

0 8  

3 2901 
0 0051 U 
0 0220 u 

13 9764 
0 0370 U 

0 005 U 
0 0 2  u 

0 005 u 
0 0961 

0 0 1  u 
0 0240 U 
0 1135 

0687 881 009 
11 87 09 17 87 
Water 
H6/L 

0 0076 U 
0 0290 U 
0005 u 

0 1299 
0 005 U 

116 9472 
0 001 u 

0 0220 u 
0 0100 u 

0 07 
0 0063 U 
0 0069 U 
0 0002 u 

7 9  

29 0439 
0 2596 
0 0220 u 

51 3263 
0 0370 U 
0 003 J 

0 0 2  u 
0 024 

0 9591 
0 0 1  u 

0 0240 U 
0 0200 u 

Page 4 

0687 881 001 
12 87 09 01 87 
Water 
H6lL 

0 0076 U 
0 0852 
0 005 U 

0 0843 
0 005 u 

35 1950 
0 0005 J 
0 0220 u 
0 0100 u 

0 02 
0 0063 U 
0 0385 
0 0002 u 

3 5  
13 

6 5848 
0 1233 
0 0220 u 

213 3728 
0 1084 

0 005 u 
0 0 2  u 

0 005 u 
0 2646 

0 0 1  u 
0 0240 U 
0 0210 



RFY Batch Number 

Sarple Information 
- - - 

k t a l s  

Silver (Ag) 
Alurinur ( A l )  
llrsenic (As) 
Bariur (Ea) 
Beryl l iur  (Re) 
Calciur (Ca) 
Cadriur (Cd) 
Cobalt (Co)  
Chroriur (Cr) 

Coppar tCU) 
I r on  (Fe) 
ttercufy (Hg) 
Potassiun (K ) 
Lithium (Li) 
nagl~urir (ng) 
Hanganese (tin) 
Rolybdenur(Ho) 
Sodiur (Ha) 
Nickel ( M i )  
Lead (Pb) 
Rntirony (Sb) 
Seleniur (Se) 
Strontiur (Sr) 
Thalliur (TI) 
Vanadiur (V ) 
Zinc (Zn) 

C8SlUD (CS)  

RFY Batch I D  
Custorer I D  

tiatrix 
Units  

total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
to tal  
total 
to ta l  
total 
total 
total 
total 
total 
total 

WESTON ANALY TICS 
NETRLS 

INORGANICS DATA SUtIHAA Y REPORT 

Client ROCKHELL (ROCKY FLATS) 

0687 a81 002 
14 87 09 02 87 
Hater Water 
H6/L n6/L 

0687 881 016 
14 87 10 13 87 

0 0076 
0 5102 
0 005 

0 9321 
0 005 

408 4416 
0 001 

0 0220 
0 0399 

0 02 
0 0090 
0 0069 
0 0002 

31 
0 055 

0 0295 
0 0051 
0 0220 

96 2131 
0 0370 

0 005 
0 02 

0 005 
7 7076 

0 01 
0 0240 
0 0200 

U 0 0076 U 
1 1972 

U 
0 1196 

U 
81 2350 

U 
U 

U 

U 
U 

U 
U 

0 0220 u 
0 0382 

0 0090 
0 0599 

0 1458 
0 0051 U 
0 0220 u 

0 0370 U 
76 9625 

1 4319 

0 091s 
0 0200 u 

0687 881 003 
15 87 09 11 87 
Wa tar 
H6/L 

0 0076 U 
0 0290 U 
0 005 u 

0 2255 
0 005 u 

127 6927 
0 001 u 

0 0220 u 
0 0100 u 

0 0 2  u 
0 0063 U 
0 0069 U 
0 0002 u 

1 49 
0 015 

9 8934 
0 3044 
0 0220 u 

10 0809 
0 0370 U 
0 005 u 
0 0 2  u 

0 005 u 
0 4483 

0 0 1  u 
0 0240 U 
0 0200 u 
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0387 881 012 
15 87 10 08 87 
Hater 
H6/L 

0 0076 U 
0 0358 
0 005 u 

0 1917 
0 005 u 

133 3401 
0 001 u 

0 0220 u 
0 0100 u 

0 0087 
0 0069 U 
0 0002 u 

10 5314 
0 1396 
0 0220 u 
9 3217 
0 0370 U 

0 005 u 
0 4795 

0 0 1  u 
0 0240 U 
0 0200 u 



MESTON ANALY TICS 
HETALS 

INOR6ANICS DATA SUHHARY REPORT 

Client ROCKWELL (ROCKY FLATS) 1 RFW Batch Nurber 

Sarple Inforration 

Q 
s 
Q 
1 
I 
I 
E 
I 

l e t a l s  

S i l ve r  (Ag) 
Alurinur ( A l )  
Arsenic (As) 
Barium (Ea) 
Beryl l iur  (8e) 
Calcium (Ca) 
CadriUr (Cd) 
Cobalt (Co) 
Chroriur (Cr) 
Cesiur (Cs) 
Copper (Cu) 
I ron  (Fa) 
Mercury (Hg) 
Potassiur (K ) 
L i th iu r  (L i )  
ttagnesuir (Hg) 
Hanganese (Hn) 
Holybdenur(Ho) 
Sodiur (Na) 
Nickel (Ni) 
Lead (Pb) 
Antirony (Sb) 
Selenium (Se) 
Strontiur [Sr) 
Thalliur (11) 

total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total  
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 

Vanadiur (V ) total 
Zinc (Zn) total e 

RFW 8atch ID 0687 881 012 0687 881 013 
15 87 10 08 87 

l a t r i x  Water Wa tar 
Units ffi/L HG/L 

Cus torer ID 15 87D 10 08 87 

u 

0 0076 U 
0 0358 
0 005 u 
0 1917 
0 005 u 

133 3401 
0 001 u 
0 0220 u 
0 0100 u 

NA 
0 0087 
0 0069 U 
0 0002 u 

NA 

10 5314 
0 1396 
0 0220 u 
9 3217 
0 0370 U 

NA 
NA 

0 005 u 
0 4795 
001 u 

0 0240 U 
0 0200 u 

0 0076 U 
0 0290 U 

0 1920 

134 0580 

0 0220 u 
0 0100 u 

0 0088 
0 0069 U 

10 4154 
0 1393 
0 0220 u 
7 6207 
0 0370 U 

0 4800 

0 0240 U 
0 0200 u 

0687 881 004 
16 87 09 11 87 
Water 
MIL 

0 0076 U 
0 0290 U 
0 005 u 

0 0613 
0 005 u 

26 8178 
0 001 u 

0 0220 u 
0 0100 u 
002 u 

0 0063 U 
0 0069 U 
0 0002 u 

5 6  
0 035 
1 7309 
0 0051 u 
0 0367 
61 3152 
0 0370 U 
0 005 U 
0 0 2  u 

0 005 u 
0 2202 
001 u 

0 0240 U 
0 0200 u 
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0687 881 018 
16 87 10 17 87 
Water 
16/L 

0 0076 U 
0 0876 

0 0354 

20 5145 

0 0220 u 
0 0278 

0 0063 U 
0 1371 

2 6440 
OOoSl u 
0 0250 
60 8289 
0 0370 U 

0 2522 

0 0256 
0 0200 u 

x 



1 
RFH Batch Number 

Sarple Information 

RFY Batch ID 
Customer ID 

Hatrix 
Units 

Hetals 

S i lver (Rg) total 
Aluminum ( A l )  total 
Arsenic (As) total 
Barium (Ea) total 
Beryllium (8e) total 
Calcium (Ca) total 
Cadmiua (Cd) total 
Cobalt (Co) total 
Chromium (Cr) total 
Cesiua (Cs) total 
Copper (Cu) total 
I ron  (Fe) total 
llercury (Hg) total 
Potassiua ( K  ) total 
Lithium (L i )  total 
llaqnesuim (Hg) total 
ttanganese (Hn) total 
Holybdenum(Ho) total 
Sodium (Na) total 
Nickel (Ni) total 
Lead (Pb) total 
Antimony (Sb) total 
Seleniua (Se) total 
Strontium (Sr) total 
Thallium (11) total 
Vanadium (V ) total 
Zinc ( U t )  total 

WESTON ANALYTICS 
NETllLS 

INORGANICS DATA SUHNARY REPORT 

Client ROCKHELL (ROCKY FLIITS) 

0687 881 024 
17 87 11 06 87 
Hater Hater 
H6/L H6/L 

0187 881 007 
2 71 03 I1 87 

- 

0 0076 U 
0 0306 

0 1587 

93 1877 

0 0220 u 
0 0109 

0 4235 
0 0523 

13 3333 
I 2694 
0 0220 u 

28 5863 
0 6874 

0 5982 

0 0240 U 
2 5552 

0 0076 U 
0 0290 U 

0 0 1  u 
0 1175 

0 005 u 
65 6058 

0 005 u 
0 0220 u 
0 0100 u 
0 2000 u 
0 0063 U 
0 9181 
0 0002 u 
5 0000 u 

16 4740 
0 1551 
0 0220 u 

187 0130 
0 0370 U 
0 0050 u 
0 0600 U 
0 0210 
0 5942 
0 0100 u 
0 0240 U 
0 0400 

0187 881 046 
2 71 04 09 87 
Hater 
H6/L 

0 0076 U 
0 0290 U 

0 0 1  u 
0 0748 
0 005 U 

66 4747 
0 005 u 

0 0220 u 
0 0100 u 

0 2  u 
0 0063 U 
0 0069 U 
0 0002 u 

5 0  u 

20 0582 
0 0456 
0 0220 u 

187 6075 
0 0370 U 
0 005 u 

0 0600 U 
0 03 

0 6070 
0 0 1  u 

0 0240 U 
0 04 

Page 7 

0287 881 003 
2 71 05 22 87 
Wa tar 
H6/L 

0 0076 U 
0 0643 

0 0 1  u 
0 0829 
0 005 U 

86 2693 
0 005 U 

0 0220 u 
0 0100 u 

0 2  u 
0 0063 U 
0 7071 
0 0002 u 

5 0  U 

22 6418 
0 0428 
0 0220 u 

195 6574 
0 0370 U 

0 019 
0 0 6  U 

0 036 
0 6492 

0 0 1  u 
0 0240 U 
0 0346 



WESTON ANALYTICS 

INOR6ANICS DATA SUHHARY REPORT 
n m t s  

$ RfHBatch Nurber 

Saaple Inforration 

Client ROCKWELL (ROCKY FLATS) Page 8 

Uetals 

Silver (Ag) total a Aluminum (Al) total 
Rrsenic (As) total 
Barium (Ea) total 
Berylliur (Be) total 
Calciur (Ca) total 
Cadriur (Cd) total 
Cobalt (Co) total 
Chr08iU8 (Cr) total 
Cesiur (Cs) total 
Copper (Cu) total @ Iron (Fe) total  
nercury (H9) total 
Potassiur (K ) total 
L i th iu r  (Li) total I Lgnesuir (ng) total 
Manganese (nn) total 
liolybdenur(Ho) total 
SodiuR (Na) total 
Nickel: (Ni) total 
Lead (Pb) total 
Antirony (Sb) total 
Seleniur (Se) total 
Strontiur (Sr) total 1 Thalliur (11) total 
Vanadiur (V ) total 

RFW Batch ID 
Custorer I D  

0387 881 019 
2 71 07 02 87 

Hatrix Water 
Units  H6lL 

0 0076 U 
0 0367 
0 003 J 
0 0909 
0 005 u 

95 6300 
0 001 u 

0 0220 u 
0 0100 u 
002 u 

0 0169 
0 0132 
0 0003 

2 6  

25 7632 
0 0333 
0 0220 u 

221 1795 
0 0370 U 
0 00s u 
002 u 
0 026 
0 8473 
001 u 

0 0240 U 
0 0351 

0187 881 008 
2 71D 03 11 87 
Water 
H6/L 

0 0076 U 
0 0290 U 
0 0100 u 
0 1139 
0 005 u 

64 2810 
0 0050 U 
0 0220 u 
0 0100 u 
0 2000 u 
0 0063 U 
0 9204 
0 0002 u 

5 0  u 

16 3429 
0 1411 
0 0220 u 

190 1731 
0 0370 U 
0 0050 u 
0 0600 U 
0 0230 
0 5929 
0 0100 u 
0 0240 U 
0 0500 

0187 881 014 
22 74 03 13 87 
Water 
H6IL 

0 0076 U 
0 0290 U 
0 0100 u 
0 2133 
0 0050 u 
97 3944 
0 0050 u 
0 0220 u 
0 0100 u 
0 2000 u 
0 0063 U 
0 0069 U 
0 0002 u 
5 0000 u 

19 4344 
0 0051 u 
0 0220 u 
0 0370 U 
0 0050 U 
0 0600 U 
0 0050 u 
0 9296 
0 0100 u 
0 0240 U 
0 03 

29 3958 

0287 881 005 
22 14 05 22 87 
Ha tar 
nS/L 

0 0076 U 
0 0290 U 
001 u 

0 1969 
0 005 u 

103 8300 
0005 U 
0 0200 u 
0 0100 u 
002 u 

0 0078 
0 0143 
0 0002 u 

5 0  U 

18 1591 
0 0051 U 
0 0220 u 
33 3721 
0 0370 U 

0 022 
006 U 

0 005 U 
0 8147 
001 u 

0 0240 U 
0 0393 



‘ I  
UESTON ANALYTICS 

HETALS 
INORGANICS DATA SUMHARY REPORT 

Client ROCKHELL (ROCKY FLATS) 

Metals 

RFW Batch I D  
Custorer I D  

tlatrix 
Units 

0387 881 059 
22 14 07 28 81  
Water Uater 
M6lL H6/L 

0687 881 005 
23 87 09 11 87 

0687 881 019 
23 87 10 22 87 
Water 
H6/L 

0687 881 006 
25 87 09 11 81 
Water 
N6/L 

Page 9 

8 S i lver  (lg) total 
Aluminum ( A l )  total 
Arsenic (As) total 
8ariur (Ea) total & Beryl l iur  (Be) total 
Calciur (Ca) total 
Cadriur (Cd) total $ Cobalt (Co) total 
Chroriur (Cr) total 
Cesium (Cs) total 
Copper (Cu) total 8 I ron (Fe) total 
Nercury (Hg) total 
Potassiur (I ) total 1 Lithium (Li)  total 
Hagnesuir (Hg) total 
Manganese (Hn) total & Holybdenur(llo) total 
Sodium (Na) total 
Hickel (Ni) total 
Lead (Pb) total 
lntirony (Sb) total 
Selenium (Sa) total 
Strontiur (Sr) total 1 Thalliur ( T I )  total 
Vanadium (V ) total 

J Zinc (Zn) total 

0 0076 U 
0 0887 
0 005 u 

0 2474 
0 005 u 

101 2017 
0 001 u 

0 0220 u 
0 0100 u 

0 0 2  u 
0 0064 
0 0515 
0 0002 u 

2 3  

17 3086 
0 0416 
0 0220 u 
37 2635 
0 0370 U 
0 005 U 
0 0 2  u 

0 005 u 

0 0 1  u 
0 8662 

0 0251 
0 0234 

0 0076 U 
0 0417 

0 005 U 
0 1842 
0 00s u 

112 9795 
0 001 u 

0 0220 u 
0 0100 u 

0 0 2  u 
0 0063 U 
0 0069 U 
0 0002 u 

4 6  
0 0 1  J 

I4 4141 
0 2832 
0 0220 u 

12 9332 
0 0370 U 

0 005 u 
0 0 2  u 

0 005 u 
0 6216 

0 01 
0 0240 U 
0 0822 

0 0076 U 
0 1725 

0 1632 

91  3186 

0 0220 u 
0 0676 

0 0063 U 
0 1942 

12 8861 
0 2422 
0 0220 u 
8 8855 
0 0370 U 

0 5299 

0 0282 
0 0301 

0 0076 U 
0 0290 U 

0 005 u 
0 1720 
0 005 u 

115 8560 
0 001 u 

0 0220 u 
0 0100 u 

0 0 2  u 
0 0063 U 
0 0069 U 
0 0002 

3 9  
0 05 

8 5710 
0 7061 
0 0227 

12 3185 
0 0370 U 

0 005 U 
0 0 2  u 

0 005 u 
0 3176 

0 0 1  u 
0 0240 U 
0 0200 u 

e 
w 



WESTON ANALYTIC3 

INORGANICS DATA SUHHARY REPORT 
nmLs 

I R F W  8atch Nurber 

Sarple Information 

RFW Batch ID 
Cus tomer ID 

Hatrix 
Units 

‘ I  
netais 

S i lver  (Ag) total I ttluminua ( A l l  total 
Arsenic (As) 
Bariur (ea) 8 Berylliue (Ee) 
Calcium (Ca) 
Cadmiue (Cd) 
Cobalt (Co) e Chroriue (Cr) 

Hercury (Hg) 
Potass iw (K ) 
Llthlur  (Li) 
Haqnesuir (Hg) 
ttanganese (nn) 
Holybdenum(Ho) 
Sodium (Na) 
Nickel (Ni) 

I 

Selaniua (Se) 
Strontiur (Sr) 1 Thalliur ( T l )  
Yanad€U8 (V ) 

total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
to tal 
total 
total 
total 
total 
total 
total 
total 
total 

Zinc iznj total 

3 

Client ROCKWELL (ROCKY FLATS) 

0687 881 020 0687 881 022 
25 87 10 22 87 
Water Ua ter 
H6l L H6/L 

29 87 10 29 87 

0 0076 U 0 0076 U 
2 6796 0 0503 

0 1524 0 0686 

110 7037 288 2088 

0 0220 u 0 0220 u 
0 0785 0 0348 

0 0063 U 0 0088 
4 3470 0 0798 

8 0261 
0 3485 
0 0220 u 
9 3252 
0 0370 U 

0 3112 

0 9401 
0 0886 

112 0688 
0 3851 
0 0220 u 

360 1402 
0 0505 

3 8208 

0 0240 U 
0 1800 

0187 881 016 
3 74 03 17 87 
Hater 
H6lL 

0 0076 U 
0 3854 

001 u 
0 2881 
0 005 u 

134 7004 
0 005 u 

0 0220 u 
0 0100 u 

0 2  u 
0 0085 

0 0002 u 
5 0  U 

o 0580 

11 9124 
0 0625 
0 0220 u 

21 9046 
0 0370 U 
0 005 u 
0 0 6  U 

0 0 0 5  U 
0 4007 

0 0 1  u 
0 0240 U 

0 36 
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0287 881 028 
3 74 06 04 87 
Water 
ns/ L 

0 0076 U 
0 0290 U 

0 0 1  u 
0 2045 

0 005 u 
111 5307 

0 005 u 
0 0220 u 
0 0100 u 

0 2  u 
0 0063 U 
0 0069 U 
0 0002 u 

5 0  u 

11 0585 
0 0051 u 
0 0220 u 

29 1251 
0 0452 
0 005 U 
0 0 6  U 

0 005 u 
0 3992 

001 u 
0 0240 U 
0 0200 u 



I RFW Batch Number 

Sarple Inforration 

Hetals 
I 

Si lver ( Ag) 
Alurinur ( A l )  

1 
Arsenic (As) 
Barium (la) 

Calcium (Ca) 
Cadmium (Cd) 8 Cobalt (Co) 
Chromiur (Cr) 
Cesium (Cs) 
Copper (Cu) 
I ron (Fe) 

Lithium (Li) 
Hagnesuim (Hg) 
Hanganese (Hn) 
tfolybdenur( no) 
Sodiur (Na) 
Nickel ( M i )  
Lead (Pb) 
Antimony (Sb) 

Vanadium (V ) 

31 *lnc (zn) 

RFW Batch I D  
Cus torer ID  

Ha t r i x  
Units 

total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 

HESTON lALYT ICS  
HETALS 

INORGANICS DATA SUMMARY REPORT 

Client ROCKHELL (ROCKY FLATS) 

0387 881 049 
3 74 07 23 87 
Water 
H6/L 

0 0076 U 
0 0290 U 
0 005 u 

0 1884 
0 005 u 

126 5740 
0 001 u 

0 0220 u 
0 0100 u 

0 0 2  u 
0 0064 
0 0086 
0 0002 u 

0 9  

11 1472 
0 0051 u 
0 0220 u 

0 0370 U 
0 005 u 

0 0 2  u 
0 004 J 

0 3951 
0 0 1  u 

0 0240 U 
0 0200 u 

31 6352 

0687 881 023 
31 87 10 29 87 
Ha tar 
H6/L 

0 0076 U 
0 2634 

0 0562 

15 3345 

0 0220 u 
0 0260 

0 0141 
0 1701 

0 1157 
0 0051 u 
0 0568 

78 5306 
0 0370 U 

0 1768 

0 1137 
0 0237 

0687 881 021 
32 87 10 27 87 
Hater 
ns/ L 

0 0076 U 
0 0349 

0 1902 

97 7697 

0 0220 u 
0 0417 

0 0063 U 
0 0945 

15 4193 
0 6198 
0 0220 u 

24 5042 
0 0463 

0 5598 

0 0240 U 
0 0200 u 
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0187 881 017 
34 86 03 17 87 
Water 
H6/L 

0 0076 U 
0 0290 U 

0 0 1  u 
0 0288 
0 005 u 

241 5299 
0 005 u 

0 0220 u 
0 0100 u 

0 2  u 
0 0063 U 
0 6726 
0 0002 u 

0 6  

62 6727 
o 0718 
0 0220 u 

0 0370 U 
0 005 u 

0 0 6  U 
0 005 U 

0 0 1  u 
0 0240 U 

0 06 

227 7501 

2 8304 



HESTON ntwTIc9 
nETALS 

INORGANICS DATA SUWARY REPORT 

RfW_Ftch Nurber 

Sarple Inf orra t ion 

Client ROCKHELL (ROCKY FLATS) Page 12 

I -- 
Hetals 

S i lver  (Ag) t o t a l  
Aluainua ( A 1 )  t o t a l  I Arsenic (As) total  
Bariur (Ea) t o t a l  
Berylliur (Be) tota l  
Calciur (Ca) t o t a l  
Cadriur (Cd) t o t a l  
Cobalt (Co) t o t a l  
Chroriur (Cr) t o t a l  
Cesiur (Cs) tota l  
Copper ( C u )  t o t a l  
Iron (Fe) t o t a l  , Hercury (H9) t o t a l  
Potassiur (K ) t o t a l  
tithiur (Li) t o t a l  
Hagnesuir (ng) t o t a l  
Manganese (nn) t o t a l  
llolybdenur(t!o) t o t a l  
Sodium (Na) t o t a l  I Nickel (Mi) t o t a l  
Lead (Pb)  t o t a l  
Antimony (Sb) t o t a l  

~ Selenium (Se) t o t a l  
Strontiur (Sr)  t o t a l  
Thalliur (11) tota l  
Vanadiur (V ) t o t a l  

RFW Batch ID 
Custorer ID 

0187 881 038 
34 86 04 06 87 

Matrix Yater 
Units n6/L 

0 0076 U 
0 0290 U 
0 0100 u 
0 0078 
0 005 U 

236 2398 
0 0050 U 
0 0220 u 
0 0100 u 

0 2  u 
0 0063 U 
0 4421 
0 0002 u 

8 0  

65 0379 
0 1019 
0 0220 u 

220 6902 
0 0370 U 
0 0050 U 
006 U 
0 005 U 
2 8040 
0 0100 u 
0 0240 U 
0 08 

0287 881 024 
34 86 06 02 87 
Hater 
n61L 

0 0076 U 
0 0334 
001 u 

0 0247 
0 005 U 

235 2524 
0 005 U 
0 0220 u 
0 0114 

0 2  u 
0 0096 
1 0040 
0 0002 u 

8 2  

72 6015 
0 0159 
0 0220 u 

221 9862 
0 0370 U 
0 005 U 
006 U 
0 005 u 
2 8541 
001 u 

0 0240 U 
0 0200 u 

0387 881 060 
34 86 07 28 87 
Ua tor  
H6JL 

0 0076 U 
0 0524 
0 005 U 
0 0354 
0 005 U 

242 3112 
0 001 u 
0 0220 u 
0 0100 u 
002 u 

0 0063 U 
1 5312 
0 0002 u 

3 2  

72 7323 
0 1205 
0 0220 u 

231 0510 
0 0370 U 
0 005 U 
002 u 

0 005 u 

001 u 
2 9499 

0 245 
0 02004 

0187 881 018 
35 86 03 17 87 
Un t a r  
n6lL 

u 

0 0076 11 
0 0290 U 

0 0 1  u 
0 0610 
0 005 U 

135 3189 
0 005 u 

0 0220 u 
0 0100 u 

0 2  u 
0 0063 U 
0 1039 
0 0002 u 

5 0  U 

30 6946 
3 8078 
0 0220 u 

207 7142 
0 0434 
0 0050 U 

0 0 6  U 
0 005 U 
0 8188 
001 u 

0 0240 U 
0 04 



WESTON ANALYTICS 

INORGANICS DATA SUMARY REPORT 
rims 

RFH Batch Nurber 

Saaple Inforaation 

Client ROCKHELL (ROCKY FLATS) Page 13 

I 
I 
I 
illl 
I 
I 
1 
8 

fletals 

S i lver ( l g )  
Aluainur ( A l )  
Arsenic (As) 
Bariur (ea) 
8eryl l iur  (8e) 
Calcium (Ca) 
Cadriur (Cd) 
Cobalt (Co) 
Chroriur (Cr) 
Cesium (Cs) 
Copper (Cu) 
I ron  (Fe) 
Mercury (H9) 
Potassiur (K ) 
Lithiua (Li) 
tlagnesuir (19) 
Manganese (Mn) 
Holybdenur(4o) 
Sodiur (Na) 
Nickel (Ni) 
Lead (Pb) 
Antirony (Sb) 
Selenium (Se) 
Strontiur (Sr) 
Thalliur ( T I )  
Vanadiur (V ) 

total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 

Zinc (Zn) total 

RFW Batch ID 
Custorer I D  

0287 881 026 
35 86 06 03 87 

Hatrix Water 
Units H6lL 

0 0076 U 
0 0290 U 
001 u 

0 0461 
0 005 u 

81 1221 
0 0 0 5  u 
0 0220 u 
0 0100 u 

0 2  u 
0 0084 
0 0206 
00002 u 

s o  u 

25 0285 
0 4866 
0 0220 u 

172 5748 
0 0370 U 
0 005 U 
006 U 
0 005 u 
0 6088 
001 u 

0 0240 U 
0 0200 u 

0387 881 061 
35 86 07 28 87 
Hater 
n q  i 

0 0076 U 
0 1061 
0 00s u 
0 1152 
0 005 U 

144 6914 
0 0005 J 
0 0220 u 
0 0100 u 
002 u 

0 0097 
0 1100 
0 0002 u 

1 5  

29 8413 
3 1848 
0 0220 u 

210 0584 
0 0370 U 
0005 U 
0 0 2  u 
0 005 u 

001 u 
0 8092 

0 0241 
0 0443 

0687 881 025 
36 87 11 06 87 
Ha tar 
M6/ 1 

0 0076 U 
0 0327 

0 1858 

98 4381 

0 0220 u 
0 0100 u 

0 0109 
0 0261 

9 6752 
0 3544 
0 0220 u 
11 0671 
0 0548 

0 3658 

0 0240 U 
0 0365 

0187 881 077 
39 86 05 06 87 
Water 
M6lL 

0 0076 U 
0 0290 U 
001 u 

0 2274 
0 005 u 

120 5403 
0 005 u 
0 0220 u 
0 0100 u 

0 2  u 
0 0063 U 
0 0069 U 
0 0002 u 

5 0  u 

11 8066 
0 0067 
0 0220 u 

15 8685 
0 0370 U 
0 005 U 
0 0600 U 
0 0050 U 
0 5293 
001 u 

0 0210 u 
002 u 



W T O N  hNhLYTICS 

INORGANICS DATA SUHHARY REPORT 
nETnLs 

RfM Batch Nurber 

Sarple Inf orra t ion 

c Hetals 

I 
I 
10 
11 
II 
1 
I 
t 

Silver (hg) total 
Alurinum (Al) total 
Arsenic (As) total 
Bariur (ea) total 
Berylliur (Be) total 
Calciur (Ca) total 
Cadriur (Cd) total 
Cobalt (Co) total 
Chroriur (Cr) total 
Cesiua (Cs) total 
Copper (Cu) total 
Iron (Fe) total 
nercury (Hg) total 
Potassium ( K  ) total 
Li thium (Li) total 
Hagnesuir (Hg) total  
Hanganese (Hn) to t a l  
Hol ybdenur( no) to tal  
Sodiur (Na) total 
Nickel ( H i )  total 
Lead (Pb) total 
antirony (Sb) total 
Seleniua (Sa) total 
Strontiun (Sr) total 
Thalliur (11) total 
Vanadium ( V  ) total 
Zinc (Zn) total 

RFW Batch ID 
Cus torer ID 

Hatrix 
Units 

Client ROCKWELL (ROCKY FLATS) 

0287 881 027 
39 86 06 03 87 
Water Water 

0387 881 054 
39 86 07 23 87 

H6/L n6/L 

0 0016 U 
0 0384 

0 0 1  u 
0 2166 
0 005 U 

93 0783 
0 005 U 

0 0220 u 
0 0100 u 

0 2  u 
0 0078 
0 0274 
0 0002 u 

5 0  U 

10 0903 
0 0051 U 
0 0220 u 

15 5111 
0 0370 U 
0 005 U 
0 0 6  U 

0 005 U 
0 4562 

0 0 1  u 
0 0240 U 
0 0200 u 

0 0076 U 
0 0756 

0 005 u 
0 2411 
0005 U 

112 5738 
0 0003 J 
0 0220 u 
0 0100 u 

0 0 2  u 
0 0094 
0 0433 

0 005 
1 1  

11 0669 
0 0084 
0 0220 u 

16 2862 
0 0370 U 
0 005 u 
0 0 2  u 

0 002 J 

0 0 1  u 
0 4936 

0 0289 
0 0563 

0187 881 076 
40 86 05 06 87 
Wa tar 
N6/L 

0 0076 U 
0 4668 
0 0100 u 
0 0719 

0 005 U 
152 5210 

0 0050 u 
0 0220 u 
0 0100 u 

0 2  u 
0 0130 
0 2441 
0 0002 u 

6 0  

31 2705 
0 5351 
0 1305 

134 5506 
0 0551 
0 0050 u 

0 0 6  U 
0 005 U 

1 4881 
0 0100 u 
0 0240 U 

0 05 
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0187 881 079 
41 86 05 06 87 
Yater 
H6/L 

0 0076 U 
0 0290 U 

0 0 1  u 
0 1802 
0 005 U 

130 3624 
0 005 U 

0 0220 u 
0 0100 u 

0 2  u 
0 0063 U 
0 0069 U 
0 0002 u 

3 0  

17 7762 
0 2290 
0 0220 u 

25 9055 
0 0370 U 
0 005 u 

0 0600 U 
0 0050 U 
0 6754 

0 0 1  u 
0 0240 U 

0 0 2  u 



WESTON ANALYTICS 
HEThLS 

INORGANICS DATA SUHHARY REPORT 

AfW Batch Number Client ROCKWELL (ROCKY FLATS) 
v 

Sample Information 

AFW Batch ID 
Customer ID 

0287 881 025 
41 86 06 02 87 

Hatrix Water 
Units H6lL 

Uetals 

S i lver (fig) total 
Aluminum (Al) total , Arsenic (As) total 
Barium (Ea) total 
Beryllium (le) total 
Calcium (Ca) total 
Cadrium (Cd) total 
Cobalt (Co) total 
Chromium (Cr) total 
Cesium (Cs) total 1 Copper (cu) total 
I ron (Fe) total , Hercury (Hg) total 
Potassium (K ) total 
Lithium ( L i )  total , tlagnesuim (Hg) total 
tlanganese (Hn) total 
Holybdenum(tlo) total 
Sodium (Na) total 
Nickel (Ni) total 
Lead (Pb) total 
hntimony (Sb) total 
Selenium (Se) total 
Strontium (Sr) total 
Thallium (TI) total  
Vanadium (V total 4 Zinc (Zn) total 

0 0076 U 
0 0290 U 

0 0 1  u 
0 1372 
0 005 U 

41 9511 
0 005 U 

0 0220 u 
0 0100 u 

0 2  u 
0 0077 
0 5796 
0 0002 u 

8 2  

16 0342 
0 0051 U 
0 0220 u 

0 0370 U 
0 005 u 
0 0 6  U 

0 005 U 
0 5429 

0 0 1  u 
0 0240 U 
0 0200 u 

18 0695 

0387 881 046 
41 86 07 21 87 
Hater 
NIL 

0 0076 U 
0 0397 
0 005 U 

0 1832 
0 005 u 

111 9865 
0 001 u 

0 0220 u 
0 0100 u 

0 0 2  u 
0 0112 
0 0112 
0 0002 u 

3 1  

16 1562 
0 0754 
0 0220 u 

18 2521 
0 0613 
0 005 u 
0 0 2  u 

0 005 U 
0 5832 

0 0 1  u 
0 0366 
0 0200 u 

0187 881 013 
42 86 03 12 87 
Water 
H6/L 

0 0076 U 
2 6303 

0 0 1  u 
0 3254 
0 005 u 

164 5958 
0 005 U 

0 0220 u 
0 0100 u 

0 2  u 
0 0070 
2 1119 
0 0002 u 

5 0  U 

14 9256 
0 3424 
0 0220 u 

17 9722 
0 1005 
0 005 u 

0 0600 U 
0 0050 u 
0 5742 

0 0 1  u 
0 240 U 
0 03 
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0287 881 007 
42 86 05 26 87 
Water 
H6/L - 

0 0076 U 
0 0290 U 

0 0 1  u 
0 1893 
0 005 U 

145 0887 
0 005 U 

0 0220 u 
0 0100 u 

0 2  u 
0 0063 U 
0 0109 
0 0002 u 

5 0  U 

13 0698 
0 0391 
0 0220 u 

14 4499 
0 0370 U 
0 013 

0 0 6  U 
0 005 u 

0 5034 U 
0 0 1  u 

0 0240 U 
0 0200 u 



YESTON nNnLYTIcs 
rims 

INORGRNICS D A l A  SUHHARY REPORI 

8 RFW 8atch Nurber 

Sarple Information 

Client ROCKYELL (ROCKY FLATS) Page 16 

Hetals 
I 

Si lver (A9) total I Alurinur ( A l )  total , Arsenic (As) total 
Barium (ea) total 
Beryl l iur  (Be) total 
Calciur (Ca) total 
Cadmium (Cd) total  
Cobalt (Co) total 
Chroriur (Cr) total 
Cesium (Cs) total 
Copper (Cu) total 
I ron  (Fe) total I Hercury (Hg) total 
Potassiur (K ) total 
Lithium (Li) total 
Hagnesuir (Hg) total 
Hanganese (Hn) total 
Holybdenur(llo) total 
Sodium (Na) total I Nickel (Ni) total 
Lead (Pb) total 
Antirony (Sb) total 
Selenium (Sa) total  
Strontiur (Sr) total 
Thalliur ( T I )  total 
Vanadiur (V ) total 

I 

I Zinc (Zn) total 

RFW Batch ID 
Custorer I D  

0387 881 053 
42 86 07 24 87 

Hatrix Water 
Units H6/L 

0 0076 U 
0 5356 
0 005 U 

0 2371 
0 005 U 

130 8069 
0 0004 3 
0 0220 u 
0 0100 u 

0 0 2  u 
0 0141 
0 3656 
0 013 

1 2  

10 9716 
0 0203 
0 0220 u 

I 5  3966 
0 0375 
0 005 
0 0 2  u 

0 005 U 
0 4566 

0 0 1  u 
0 0240 U 
0 0200 u 

0187 881 011 
43 86 03 11 87 
Water 
H6/L 

0 0076 U 
0 0290 U 

0 0 1  u 
0 0994 
0 005 u 

90 8264 
0 005 u 

0 0220 u 
0 0100 u 

0 2  u 
0 0063 U 
0 0069 U 
0 0002 u 

5 0  U 

10 5382 
0 0051 U 
0 0220 u 

0 0370 U 
0 005 U 

0 0600 U 
0 0050 U 
0 4313 

0 0 1  u 
0 0240 U 

0 04 

13 5408 

0287 881 030 
43 86 06 04 87 
Water 
n6/L 

u 

0 0076 U 
0 0290 U 

0 0 1  u 
0 1065 
0 005 u 

68 0295 
0 005 u 

0 0220 u 
0 0100 u 

0 2  u 
0 0063 U 
0 0126 
0 0002 u 

5 0  U 

6 7585 
0 0 0 5 1  U 
0 0238 
8 1258 
0 0370 U 
0 005 u 
0 0 6  U 

0 005 u 
0 3216 

0 0 1  u 
0 0240 U 
0 0200 u 

0387 881 062 
43 86 07 28 87 
Water 
H6/L 

0 0076 U 
0 0412 
0 005 U 

0 1602 
0 005 U 

94 7105 
0 0004 J 
0 0220 u 
0 0100 u 

0 0 2  u 
0 0063 U 
0 0159 
0 0002 u 

1 3  

7 9498 I 

0 0054 
0 0220 u 

14 1637 
0 0370 U 
0 005 U 
0 0 2  u 

0 005 U 
0 3888 

0 0 1  u 
0 0240 U 
0 0219 

I 

I 



Hetals 

S i l ve r  (as) total 
Alurinur ( A l )  total , Arsenic (As) total 
Eariua (8a) total 
Beryl l iur  (8e) total 
Calciur (Ca) total 
Cadriur (Cd) total # Cobalt (Co) total 
ChrOriUR (Cr) total 1 Cesiur (Cs) total 
Copper (Cu) total 
I ron  (Fe) total , Hercury (Hg) total 
Potassium (K ) total 
Lithium (Li)  total I Hagnesuir (Hg) total 
Hanganese (Mn) total 
Molybdenur(Ho) total 
Sodiur (Na) total 
Nickel (Ni) total 
Lead (Pb) total 
Antirony (Sb) total cf Seleniur (Se) total 
Strontiur (Sr) total 
Thalliur (11) total 
Vanadiur (V ) total 
Zinc (Zn) total 

WESTON ANALYTICS 
HETALS 

INORGANICS DATA SUHHRRY 

Client 

RFY Batch ID 
Custorer I D  

0187 881 101 
46 86 05 14 87 

Hatrix Hater 
Units HGlL 

0 0076 U 
0 7932 

0 0 1  u 
0 2010 
0 005 U 

33 8259 
0 005 U 

0 0220 u 
0 0100 u 

0 2  u 
0 0093 
0 5391 
0 0002 u 

5 0  U 

9 6724 
0 0884 
0 0220 u 

28 5185 
0 0370 U 

0 005 U 
0 0600 U 
0 0050 U 
0 3764 

0 0 1  u 
0 0240 U 

0 0 2  u 

ROCKWELL (ROCKY 

0287 881 
46 86 06 
Water 
HG/L 

REPORT 

FLATS) 

059 
23 87 

0 0076 U 
0 0290 U 

0 0 1  u 
0 1498 
0 005 U 

36 0500 
0 005 U 

0 0220 u 
0 0100 u 

0 2  u 
0 0063 U 
0 0279 
0 0003 

8 0  

10 7961 
0 0680 
0 0244 

32 6587 
0 0370 U 

0 030 U 
0 0 6  U 

0 005 U 
0 4548 

0 0 1  u 
0 0240 U 
0 0200 u 

0387 881 090 
46 86-08 14 87 
Ya ter 
HG/L 

0 0076 U 
0 0370 
0 005 U 

0 2224 
0 005 U 

43 8021 
0 001 u 

0 0220 u 
0 0100 u 

0 0 2  u 
0 0090 
0 0137 
0 0002 u 

4 4  

11 7295 
0 0710 
0 0224 

37 7556 
0 0370 U 
0 005 U 

0 0 2  u 
0 005 C 

0 4952 
0 0 1  u 

0 0240 U 
0 0200 u 
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0187 881 039 
48 86 04 08 87 
Water 
ns/L 

0 0076 U 
0 0510 
0 0100 u 
0 0357 
0 005 U 

7 0742 
0 0050 U 
0 0220 u 
0 0100 u 

0 2  u 
0 0063 U 
0 0087 
0 0002 u 

6 0  U 

I 4113 
0 0051 U 
0 0327 

37 2643 
0 0370 U 
0 0050 U 

0 0 6  U 
0 005 u 

0 1795 
0 0100 u 
0 0240 U 

0 09 



RFW Batch Nuaber 

Sarple Information 

- 
tfetals 

S i l ve r  (Ag) total 
Aluminum ( A l )  total 
Arsenic (As) total 
8ariun (Ea)  total  
Beryllium (Be) total 
Calcium (Ca) total 
Cadriur (Cd) total  
Cobalt (Co) total  
Chromium (Cr) total 
Cesium (Cs) total 
Copper (Cu) total 
I ron  (Fe) total 
lercury (Hg) total 
Potassium (K ) total  
Lithium (Li)  total 
Nagnesuir (1s) total 
Hanganese (tln) total 
Holybdenum(Ho) total 
Sodius (Na) total 
Nickel (Mi) total 
Lead (Pb) total 
Antirony (Sb) total 
Selenium (Se) total  
Strontium (Sr) total 
Thallium (11) total 
Vanadiur ( V  ) total 
Zinc (Zn) total 

WESTON ANALYTICS 
METALS 

INORGANICS DNA  SUHHARY REPORT 

Cl ient 

RFW Batch ID 
Customer ID 

0287 881 054 
48 86 06 18 87 

l a t r i x  Water 
Units HG/L 

0 0076 U 
0 0407 

0 0 1  u 
0 0100 u 
0 005 U 

9 0635 
0 005 u 

0 0220 u 
0 0100 u 

0 2  u 
0 0063 U 
0 0646 
0 0002 u 

5 8  

1 9987 
0 0051 U 
0 0220 u 

45 4743 
0 0370 U 
0 029 
0 0 6  U 

0 005 u 
0 1417 

0 0 1  u 
0 0334 
0 0200 u 

ROCKYELL (ROCKY FLATS) 

0387 881 105 
40 86 08 25 87 
Water 
HG/L 

0 0076 U 
0 0353 

0 004 J 
0 1318 
0 005 U 

18 1628 
0 001 u 

0 0220 u 
0 0100 u 

0 0 2  u 
0 0083 
0 0089 
0 0002 u 

5 7  

5 6337 
0 0769 
0 0220 u 

46 7407 
0 0370 U 

0 005 u 
0 0 2  u 

0 005 U 
0 3266 

0 0 1  u 
0 0240 U 
0 0200 u 

0187 881 041 
49 86 04 08 87 
Water 
HG/L 

0 0076 U 
0 2107 
0 0100 u 
0 5163 
0 005 U 

34 7669 
0 0050 U 
0 0220 u 
0 0100 u 

0 2  u 
0 0063 U 
0 0293 
0 0002 u 

5 0  U 

7 3621 
0 2289 
0 0220 u 

36 0378 
0 0370 U 
0 0050 u 

0 0 6  U 
0 005 U 

0 1843 
0 0100 u 
0 0240 U 

0 49 
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0287 881 053 
49 86 06 18 87 
Mater 
16/L 

0 0076 U 
0 0290 U 

0 0 1  u 
0 0551 

0 005 U 
29 4858 

0 005 U 
0 0220 u 
0 0100 u 

0 2  u 
0 0063 U 
0 0078 
0 0002 u 

s o  u 

5 6582 
0 0248 
0 0220 u 

27 8577 
0 0370 U 

0 020 
0 0 6  U 

0 005 u 
0 1487 

0 0 1  u 
0 0240 U 
0 0200 u 



Hetals 
I 

S i l ver  (Ag) total 
Aluainum ( A l l  total 
Arsenic (As) total 
Barium (Ea) total 
Beryllium (Be) total 
Calcium (Ca) total 
Cadmium (Cd) total 
Cobalt (Co) total 
Chromium (Cr) total 
Cesium (Cs) total 
Copper (Cu) total 
I ron  (Fe) total 

~ Hercury (Hg) total 
Potassium ( K  ) total 
Lithium (Li) total 
nagnesuim (H9) total 
Hanganese (Hn) total 
nolybdenur(Ho) total 
Sodium (Na) total 
Nickel (Ni) total 
Lead (Pb) total 
Rntirony (Sb) total I Selenium (Se) total 
Strontium (Sr) total 
Thallium (11) total 
Vanadiur (V ) total 1 Zinc (Zn) total 

RFW Batch I D  
Customer I D  

Hatrix 
Units 

YESTON ANALYTICS 
HETALS 

INORGANICS DATA SUHiARY REPORT 

Client ROCKWELL (ROCKY FLATS) 

0387 881 106 
49 86 08 25 87 
Water 
H6/L 

0 0076 U 
0 0392 

0 005 u 
0 1204 
0 005 u 

20 5711 
0 001 u 

0 0220 u 
0 0100 u 

0 0 2  u 
0 0084 
0 0211 
0 0002 u 

1 3  

4 3797 
0 0210 
0 0220 u 

26 6908 
0 0370 U 
0 005 u 
0 0 2  u 

0 005 u 
0 1356 

0 0 1  u 
0 0240 U 
0 0267 

0187 881 081 
50 86 05 11 87 
Water 
ns/ L 

0 0076 U 
0 0567 
0 0100 u 
0 1588 
0 005 u 

36 4507 
0 0011 
0 0220 u 
0 1356 

0 2  u 
0 0261 
0 5953 
0 0002 u 

5 0  U 

5 3889 
0 1940 
0 0220 u 

12 9888 
0 0701 
0 0050 u 

0 0 6  U 
0 005 u 
0 1750 
0 0100 u 
0 0240 U 

0 07 

0287 881 049 
50 86 06 17 077 
Hater 
n6/L - 

0 0076 U 
0 0290 U 

0 0 1  u 
0 0597 
0 005 u 

34 4230 
0 005 u 

0 0220 u 
0 0100 u 

0 2  u 
0 0063 U 
0 0069 U 
0 0002 u 

5 0  u 

5 1092 
0 0051 u 
0 0220 u 
9 6210 
0 0370 U 

0 015 
0 0 6  U 

0 005 U 
0 1768 

0 0 1  u 
0 0240 U 
0 0200 u 
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0387 881 092 
50 86 08 I 4  87 
Water 
n6/L 

0 0076 U 
0 0290 U 
0 005 U 

0 0822 
0 005 u 

31 0017 
0 001 u 

0 0220 u 
0 0114 

0 0 2  u 
0 0063 U 
0 0106 
0 0002 u 

0 8  

5 0253 
0 0051 u 
0 0220 u 

0 0370 U 
0 005 u 
0 0 2  u 

0 005 u 
0 1791 

0 0 1  u 
0 0240 U 
0 0237 

10 7212 



RFW Batch Nuaber 

Sarple Inforration 

He ta l s  

S i lver (Ag) total 
Aluainur (Rl) total 
arsenic (as) total 
Rariur (8a) total 
l e r y l l i ua  (be) total 
Calerua (Ca) total 
Cadaiur (Cd) total 
Cobalt (Co) total  
Chroaiua (Cr) total 
Cesiua (Cs) total 
Copper (Cu) total 
Iron (Fe) total 
Hercury (Hg) total 
Potassiua ( K  ) total 
Lithium (11) total 
nagnesuir (ng) total 
Hanganese (Hn) total 
tiolybdenur( Ho) to ta l  
Sodiua (Ma) total 
Nickel (Hi) total 
Lead (Pb) total 
Anticrony (Sb) total 
Seleniur (Se) total 
Strontiur (Sr) total 
Thalliur (11) total 
Vanadiua (V ) total 
Zinc (Zn) total 

WESTON ANALYTICS 
METALS 

INORGANICS DATA SUHHARV 

Client 

RFW Batch ID 
Cus t oaer ID 

0187 881 093 
51 86 05 13 87 

Hatrix Hater 
Units H6/L 

0 0076 U 
0 1042 
0 0100 u 
0 1330 
0 005 u 

23 0047 
0 0050 u 
0 0220 u 
0 0100 u 

0 2  u 
0 0174 U 
0 0711 
0 0002 u 

5 0  U 

4 5871 
0 0265 
0 0220 u 

14 6574 
0 0370 U 
0 0050 u 

0 0 6  U 
0 005 u 

0 1227 
0 0100 u 
0 0240 U 

0 07 

ROCKWELL (ROCKY 

0287 881 
51 86 06 
Water 
n6/L 

REPORT 

FLATS) 

058 
18 87 

0 0076 U 
0 0290 U 

0 0 1  u 
0 0514 
0 0 0 5  u 

19 1503 
0 005 u 

0 0220 u 
0 0100 u 

0 2  u 
0 0063 U 
0 0069 U 
0 0002 u 

5 0  U 

3 3494 
0 0065 
0 0220 u 
9 4233 
0 0370 U 

0 036 
0 0 6  U 

0 005 U 
0 0913 

0 0 1  u 
0 0240 U 
0 0200 u 

0387 881 098 
51 86 08 20 87 
Water 
N6l L 

0 0076 U 
0 8289 
0 005 u 

0 1502 
0 005 u 

18 9247 
0 001 u 

0 0220 u 
0 0173 

0 0 2  u 
0 0063 U 
0 5748 
0 0002 u 

0 6  

3 4800 
0 0242 
0 0220 u 

16 3487 
0 0370 U 
0 005 u 
0 0 2  u 

0 00s u 
0 0984 

0 0 1  u 
0 0240 U 
0 0336 
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0387 881 099 
51 86D 08 20 87 
Hater 
H6lL 

0 0076 U 
1 1184 

0 1532 

19 4397 

0 0220 u 
0 0140 

0 0063 U 
0 6415 

3 5468 
0 0263 
0 0220 u 

15 7681 
0 0370 U 

0 0990 

0 0240 U 
0 0404 



WESTON ANALYTICS 

INORGANICS DhTA SUHtlARY REPORT 
n m L s  

I 
II 
I 
I 
1 
I 
I 
e 

Hetals 

S i lver (Ag) 
Alurinur (AI) 
Arsenic (As) 
Barium (Ea) 
tlerylliur (8e) 
Calciur (Ca) 
Cadaium (Cd) 
Cobalt (Co) 
Chroriur (Cr) 
Cesium (Cs) 
Copper (Cu) 
I ron  (Fe) 
tlercury (Hg) 
Potassiur (K ) 
Lithiur  ( L i )  
nagnesuir (ng) 
Hanganese (Hn) 
Holybdenur( no) 
Sodiua (Ma) 
Nickel ( N i )  
Lead (Pb) 
antimony (Sb) 
Selenium (Se) 
Strontiur (Sr) 
Thallium (11) 
Vanadiur (V ) 

total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total I Zinc (2n) total 

Client ROCKNELL (ROCKY FLATS) 

RFW Batch ID 0287 881 084 0387 881 095 

ttatrix Water Water 
Units 16/L N6/L 

Customer ID 52 86 06 18 87 52 86 08 19 87 

0 0 1  u 

0 005 U 

0 005 U 

0 2  u 

0 0002 u 
5 0  U 

0 011 
0 0 6  U 

0 005 U 

0 0 1  u 

0 0 2  u 

0 0076 U 
0 0329 
0 004 J 

0 0755 
0 005 U 

25 1182 
0 001 u 

0 0220 u 
0 0100 u 

0 0 2  u 
0 0083 
0 0114 
0 0002 u 

1 2  

1 8027 
0 0051 U 
0 0553 

21 5207 
0 0370 U 
0 005 U 
0 0 2  u 

0 005 u 
0 1715 

0 0 1  u 
0 0304 
0 0200 u 

0187 881 045 
54 86 04 08 87 
Water 
N6/L 

0 0076 U 
0 0290 U 

0 0 1  u 
0 1062 

0 005 U 
104 4088 

0 005 U 
0 0220 u 
0 0100 u 

0 2  u 
0 0063 U 
0 0069 U 
00002 u 

s o  u 

25 0889 
0 2275 
0 0220 u 

36 0480 
0 0310 U 
0 005 u 

0 0600 U 
0 0050 U 
0 8713 

0 0 1  u 
0 0240 U 

0 05 
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0287 881 014 
54 86 05 28 87 
Water 
H6/ L - 

0 0076 U 
0 0290 U 

0 0 1  u 
0 0570 
0 005 U 

110 4414 
0 005 U 

0 0220 u 
0 0100 u 

0 2  u 
0 0098 
0 0069 U 
0 0002 u 

5 0  u 

22 3296 
0 0850 
0 0220 u 

35 7643 
0 0370 U 
0 019 
0 0 6  U 

0 005 U 
0 8216 

0 0 1  u 
0 0240 U 
0 0326 



- 
YU Batch Nurber 

Sarple Inf ormation 
--- 

Metals 

Silver ( Ag ) 
Aluainurr: ( A l )  
Arsenic (As) 
Barium (8a) 
Bsrylliur (8e) 
Calcium (Ca) 
Cadriur (Cd) 
Cobalt (Co) 
Chroriur (Cr) 
Cesiur (Cs) 
Copper (Cu) 
Iron (Fe) 
Nercury (Hg) 
Potassium (K ) 
Lithiur (Li) 
ltagnesuir (Hg) 
tlanganese (tin) 
Holybdenur( no) 
Sodiur (Na) 
Nickel (Hi) 
Lead (Pb) 
Antirony (Sb) 
Selenium (Se) 
Strontiur (Sr) 
Thalliur (Tl) 
Varr&ur (V ) 
Zinc (Zn) 

total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 

WESTOM ANALYTIC9 
METALS 

INORSAWICS DATA SUItfIARY REPORT 

Client ROCKHELL (ROCKY FLATS) 

RFW Batch ID 
Customr ID 

0187 881 104 
55 86 05 18 87 

Matrix Hater 
Units n6/L 

0 0076 U 
0 2226 
0 0100 u 
0 0493 
0 005 U 

32 5941 
0 0050 U 
0 0220 u 
0 0100 u 

0 2  u 
0 0063 U 
0 1248 
0 0002 u 

5 0  U 

5 8869 
0 0655 
0 0220 u 

13 0930 
0 0370 U 
0 0050 U 

0 0 6  U 
0 005 u 

0 1497 
0 0100 u 
0 0240 U 

0 0 2  u 

0287 881 015 
55 86 05 28 87 
Hater 
n6/L 

0 0076 U 
0 0331 

0 0 1  u 
0 0477 
0 005 U 

33 1842 
0 005 U 

0 0220 u 
0 0100 u 

0 2  u 
0 0063 U 
0 0069 U 
0 0002 u 

5 0  u 

5 6911 
0 0235 
0 0220 u 

12 1739 
0 0370 U 
0 010 
0 0 6  U 

0 005 u 

0 0 1  u 
0 1430 

0 0240 
0 0200 

0187 881 108 
56 86 05 19 87 
Hater 
n6/L 

0 0076 U 
0 0921 

0 0 1  u 
0 0668 
0 005 U 

30 1456 
0 005 u 

0 0220 u 
0 0257 

0 2  u 
0 0063 U 
0 3115 
00002 u 

5 0  u 

6 8858 
0 0481 
0 0222 

21 4615 
0 0370 U 
0 0 0 5  u 

0 0600 U 
0 0050 u 
0 1668 

0 0 1  u 
0 0240 U 

0 0 2  u 
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0287 881 013 
56 86 05 27 87 
Water 
n6/ L 

0 0076 U 
0 3316 

0 0 1  u 
0 0599 
0 005 U 

25 8710 
0 005 U 

0 0220 u 
0 0100 u 

0 2  u 
0 0071 
0 3614 
0 0002 u 

5 0  U 

5 4196 
0 0197 
0 0220 u 

19 2985 
0 0370 U 
0 018 
0 0 6  U 

0 0 0 5  u 
0 1393 

0 0 1  u 
0 0240 U 
0 0306 



1 

RfU Batch Number 

Sarple Inforration 

- 
ttetals 

Silver (Ag) 
Alurinur (Al) 
Arsenic (As) 
Bariur (Ba) 
Berylliur (Be) 
Calciur (Ca) 
Cadriur (Cd) 
Cobalt (Co) 
Chroriur (Cr) 
Cesiur (Cs) 
Copper (Cu) 
Iron (Fa) 
Harcury (Hg) 
Potassium ( K  1 
tithiur (Li) 
Hagnesuir (ttg) 
nanganase (nn) 
Holybdenur( no) 
Sodium (Na) 
Nickel ( N i )  
Lead (Pb) 
Antimony (Sb) 
Selenium (Se) 
Strontium (Sr) 
Thalliur ( T l )  
Vanadiur (V ) 
Zinc (Zn) 

RFW Batch I D  
Custorer I D  

Hatrix 
Units 

to tal 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 

WESTON ANALYTICS 

INORGANICS DRlll SUNHllRY REPORT 
rims 

Client ROCKWELL (ROCKY FLATS) 

0187 881 044 
62 06 04 09 87 
Water Hater 
n6/L N6/L 

0507 881 021 
62 86 04 10 87 

0 0076 U 
0 1455 

0 0 1  u 
0 0239 

0 005 u 
37 1320 

0 005 u 
0 0220 u 
0 0128 

0 2  u 
0 0063 U 
0 0069 U 
0 0002 u 

13 0 

4 1261 
0 0051 u 
0 0220 u 

0 0370 U 
0 005 u 

0 0600 U 
0 06 

0 4131 
0 0 1  u 

0 0240 U 
0 05 

53 4960 

0 0 1  u 

0 005 u 

0 2  u 

0 0002 u 
13 0 

0 005 u 
0 0 6  U 

0 057 

0 0 1  u 

0 0 5  u 
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0187 881 068 

N6 JL n6/L 

os87 eel 022 
62 86 04 29 87 
Water Hater 

62 86 04 30 87 

0 0076 U 
0 0639 

0 0 1  u 
0 0191 

0 00s u 
32 5061 

0 005 u 
0 0220 u 
0 0100 u 

0 2  u 
0 0063 U 
0 0069 U 
0 0002 u 

10 0 

4 3072 
0 OOSl u 
0 0220 u 

58 5839 
0 0370 U 
0 005 u 

0 0600 U 
0 04 

0 3812 
0 0 1  u 

0 0240 U 
0 0 2  u 

0 0 1  u 

0 005 u 

0 2  u 

0 0002 u 
10 0 

0 005 u 
0 0 6  U 

0 044 

0 0 1  u 

0 0 2  u 

1 
4 



RFW Batch Nurber 

Sarple Inforration 

RFW Batch ID 
Cus toner ID 

Hatrix 
Units - -  

Hetals 

S i lver (Ag) total 
Alurinur ( A l )  total 
Arsenic (As) total 
Barium (ea) total 
Beryl l iur  (Be) total 
Calciur (Ca) total 
Cadriur (Cd) total 
Cobalt (Co) total 
Chroriur (Cr) total 
Cesiur (Cs) total 
Copper (tu) total 
Iron (Fe) total 
ttercury (Hg) total 
Potasslur (#  ) total 
L i th iu r  (Li) total 
flagnewin (Hg) total 
Ranganese (Hn) total 
Ilolybdenur(Ho) total 
Sodiur (Na) total 
Nickel (Hi) total 
Lead (Pb) total 
Antirony (Sb) total 
Seleniur (Se) total 
Strontiur (Sr) total 
l ha l l i u r  (11) total 
Vanadiur (V ) total 
Zinc (Zn) total 

WESTON ANALYTICS 
HETALS 

INOR66NICS DATA SUHHARY REPORT 

Client ROCKWELL (ROCKY FLATS) 

0287 881 009 
62 86 05 27 87 
Water Mater 
H6/L H6/L 

0387 881 024 
62 86 07 07 87 

0 0076 U 
0 0647 

0 0 1  u 
0 0322 
0 005 U 

30 7927 
0 005 U 

0 0220 u 
0 0100 u 

0 2  u 
0 0103 
0 0225 
0 0002 u 

9 5  u 

6 8863 
0 0051 u 
0 0220 u 

0 0370 U 

0 0 6  U 

56 0170 

0 021 

0 044 
0 3969 

0 0 1  u 
0 0240 U 
0 0200 u 

0 0076 U 
0 0600 

0 005 u 
0 0356 
0 005 U 

35 4258 
0 0003 J 
0 0220 u 
0 0189 

0 0 2  u 
0 0166 
0 0272 
0 0008 

8 2  

8 1709 
0 0051 u 
0 0220 u 

60 8007 
0 0370 
0 005 U 
0 0 2  u 
0 05 

0 4078 
0 0 1  u 

0 0240 U 
0 0200 u 
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0587 881 023 0187 a81 065 
64 86 04 29 87 
Water Water 
H6/L K/L  

64 06 04 29 87 

0 0 1  u 

0 005 u 

0 2  u 

0 0002 u 
S O  u 

0 005 u 
0 0 6  U 

0 005 u 

0 0 1  u 

0 0 2  u 

0 0076 U 
0 0290 U 
0 0100 u 
0 1111 
0 00s u 

52 1962 
0 0050 u 
0 0220 u 
0 0100 u 

0 2  u 
0 0063 U 
0 0069 U 
0 0002 u 

5 0  U 

16 1115 
0 2782 
0 0220 u 

88 4763 
0 4380 
0 0050 u 

DO6 U 
0 005 U 

0 4237 
0 0100 u 
0 0240 U 

0 02 



WESTON ANALYTICS 
HETALS 

INORGANICS DATA SUHHARY REPORT 

RFW Batch Nurber 

4 Sarple Information 

Hetals 
I 
1 
1 
E 
I 
I 
1 
I 
1 
I 

Si lver (As) 
Alurinur (41) 
Arsenic (As) 
Bariur (Ba) 
Eery l l i u r  (Ee) 
Calciur (Ca) 
Cadaiur (Cd) 
Cobalt (Co) 
Chroaiur (Cr) 
Cesium (Cs) 
Copper ( Cu ) 
I ron  (Fe) 
Hercury (Hg) 
Potassiur ( K  ) 
L i th iu r  (Li) 
Hagnesuir (Hg) 
Hanganese (Hn) 
tlolybdenur(Ho) 
Sodium (Ma) 
Nickel (Mi) 
Lead (Pb) 
Antimony (Sb) 
Seleniur (Se) 
Strontium (Sr) 
Thalliur (11) 
Vanadiur ( V  ) 
Zinc (Zn) 

RFW Batch I D  
Cus torer I D  

Hatrix 
Units 

total 
total 
total 
total  
total  
total  
total  
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 

Client ROCKWELL (ROCKY FLATS) 

0387 881 044 
64 86 07 17 87 
Water Hater 
H6/ L H6/L 

0187 881 090 
65 86 05 13 87 

0 0076 
0 0430 
0 005 

0 0774 
0 005 

76 4896 
0 0003 
0 0220 
0 0100 

0 02 
0 0341 
0 0069 
0 006 

2 4  

U 

U 

U 

U 

23 3312 
0 1053 
0 0220 u 

167 2014 
0 0370 U 
0 005 U 
0 0 2  u 

0 002 J 

0 0 1  u 
0 6982 

0 0368 
0 0218 

0 0076 U 
0 0290 U 
0 0100 u 
0 0922 
0 00s u 

85 8800 
0 0050 U 
0 0220 u 
0 0100 u 

0 2  u 
0 0063 U 
0 0154 
0 0002 u 

5 0  u 

20 9975 
0 0145 
0 0220 u 

74 5395 
0 0370 U 
0 0050 U 

0 0 6  U 
0 005 U 

0 5659 
0 0100 u 
0 0240 U 

0 0 2  u 

0287 881 020 
65 86 05 29 87 
Water 
H6/L 

0 0076 U 
0 0290 U 

0 0 1  u 
0 1085 
0 005 U 

92 4811 
0005 u 

0 0220 u 
0 0100 u 

0 2  u 
0 0063 U 
0 0086 
0 0002 u 

5 0  U 

20 0700 
0 0092 
0 0220 u 

72 2864 
0 0370 U 
0 024 
0 0 6  U 

0 005 U 
0 5725 

0 0 1  u 
0 0240 U 
0 0271 
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0387 881 116 
65 86 09 09 87 

H6/L 
Water 

0 0076 U 
0 2410 

0 005 u 
0 2399 
0 005 u 

99 8950 
0 001 

0 0220 u 
0 0100 u 

0 0 2  u 
0 0202 
0 4065 
0 0002 u 

2 1  

26 1863 
Q 1589 
0 0220 u 

75 5453 
0 0534 
0 001 J 

0 0 2  u 
0 005 u 

0 7864 
0 0 1  u 

0 0240 U 
0 0990 



RFW Batch Nurber 

Sarple Inforration 
- 

Hetals 

S i lver (A9) 
Alulrinur (41) 
llrsenic (As) 
Barium (Ea) 
Beryl l iur  (Re) 
Calciur (Ca) 
Cadaiur (Cd) 
Cobalt (Co) 
Chtoriur (Cr ) 
Cesiur (Cs) 
Wper (CUI 
Iron (Fe) 
lercury (Hg) 
Potassium (K ) 
Lithium (Li) 
Hagnesuir (19) 
Hanganese ( In)  
lolybdanua( l o )  
Sodium (Na) 
Nickel (Ni) 
Lead (Pb) 
Antimony (Sb) 
Seleniur (Sa) 
Strontiur (Sr)  
Thalliur (11) 
Vanadium (V ) 
Zinc (Zn) 

total 
total 
total 
total 
total 
total 
to ta l  
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 

WESTON RNALYTICS 
HETLLS 

INORGll1IICS DATA SUHlARY 

Client 

RFW Batch ID 
Custoaer ID 

0187 881 084 
66 86 05 11 87 

Hatrix Water 
Units HG/L 

0 0076 U 
0 0411 
0 0100 u 
0 0726 
0 005 u 

33 8505 
0 0050 U 
0 0220 u 
0 0100 u 

0 2  u 
0 0063 U 
0 0193 
0 0002 u 

5 0  u 

7 6188 
0 1277 
0 0220 u 

23 3693 
0 0983 
0 0050 u 

0 0 6  U 
0 005 u 

0 2014 
0 0100 u 
0 0240 U 

0 0 2  u 

ROCKWELL (ROCKY 

0287 881 
66 86 05 
Water 
HGlL 

REPORT 

FLATS) 

018 
29 87 

0 0076 U 
0 0290 U 

0 0 1  u 
0 1065 
0 005 u 

49 7015 
0 005 u 

0 0220 u 
0 0100 u 

0 2  u 
0 0063 U 
0 0125 
0 0002 u 

5 0  u 

9 5567 
0 1474 
0 0220 u 

28 6255 
0 0370 U 
0 018 
0 0 6  U 

0 005 U 
0 2148 

0 0 1  u 
0 0240 U 
0 0200 u 

0187 881 083 
67 86 05 11 87 
Water 
16/L 

0 0076 U 
0 01134 
0 0100 u 
0 0909 
0 005 u 

88 8143 
0 0050 U 
0 0220 u 
0 0100 u 

0 2  u 
0 0091 
0 0223 
0 0002 u 

5 0  u 

38 0920 
0 0051 U 
0 0220 u 

0 0370 U 
0 0050 u 

0 0 6  U 
0 005 u 

1 2075 
0 0100 u 
0 0240 U 

0 0 2  u 

91 2838 
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0287 881 021 
67 86 06 01 87 

H6/L 
Water 

0 0076 U 
0 0290 U 

0 0 1  u 
0 1412 
0 005 U 

85 1284 
0 005 u 

0 0220 u 
0 0100 u 

0 2  u 
0 0063 U 
0 0069 U 
0 0002 u 

5 0  u 

33 2019 
0 0051 u 
0 0220 u 

80 9195 
0 0370 U 
0 022 

0 0 6  U 
0 005 U 

I 0895 
0 0 1  u 

0 0240 U 
0 0677 



RFW Batch Nurber 

Sarple Inforra tion 

RFW Batch ID 
Custorer ID 

Hatrix 
Units 

Metals 

Silver (As) total 
Alurinur ( A l )  total 
Arsenic (As) total 
Barium (Ea) total 
Berylliur (88) total 
Calciur (Ca) total 
Cadaiur (Cd) total 
Cobalt (Co) total 
Chrorium (Cr) total 
Cesium (Cs) total 
Copper (Cu) total 
Iron (Fe) total 
Hercury (Hg) total 
Potassium (K ) total 
Lithiur (Li) total 
tiagnesuir (Ng) total 
Manganese (Mn) total 
Holybdenur(Ho) total 
Sodium (Na) total 
Nickel (Ni) total 
Lead (Pb) total 
Antimony (Sb) total 
Seleniur (Se) total 
Strontium (Sr) total 
Thalliur (11) total 
Vanadiur (V ) total 
Zinc (Zn) total 

WESTON ANALYTICS 
HETALS 

INORGANICS DATA SUMMARY REPORT 

Client ROCKPELL (ROCKY FLATS) 

0387 881 047 
67 86 07 21 87 
Water Hater 
HG/L H6/L 

0187 881 080 
7 74 05 07 87 

0 0076 U 
0 0379 
0 005 u 

0 0824 
0 005 u 

84 8549 
0 001 u 

0 0220 u 
0 0100 u 

0 0 2  u 
0 0175 
0 0531 
0 0002 u 

0 8  

32 6420 
0 OOSl u 
0 0220 u 

0 0370 U 
0 005 U 
0 0 2  u 

0 003 J 
1 0861 

0 0 1  u 
0 0359 
0 0200 u 

91 2942 

0 0076 U 
0 0290 U 

0 0 1  u 
0 1447 

0 005 u 
99 6755 

0 005 U 
0 0220 u 
0 0100 u 

0 2  u 
0 0063 U 
0 0081 
00002 u 

5 0  u 

11 3116 
0 0051 u 
0 0220 u 

0 0370 U 
0 00s u 
0 0600 U 
0 0050 u 
0 3836 

0 0 1  u 
0 0240 u 

0 0 2  u 

17 2628 

0287 881 017 
7 74 05 29 87 
Water 
HC/L 

0 0076 U 
0 0290 U 

0 0 1  u 
0 1559 

0 00s u 
102 9226 

0 005 U 
0 0220 u 
0 0100 u 

0 2  u 
0 0063 U 
0 0128 
0 0002 u 

s o  u 

11 6059 
0 0051 U 
0 0220 u 

13 0137 
0 0370 U 
0 006 
0 0 6  U 
0 005 u 

0 3916 
0 0 1  u 

0 0240 U 
0 0200 u 
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0387 881 050 
7 74  07 23 87 
Water 
M6/ L 

0 0076 U 
0 0300 

0 005 U 
0 1728 

0 005 U 
9905678 

0 001 u 
0 0220 u 
0 0100 u 

0 0 2  u 
0 0066 
0 0069 U 
0 0002 u 

1 3  

13 0517 
0 0051 u 
0 0220 u 

0 0370 U 
0 00s u 
0 002 u 
0 002 J 

0 4422 
0 0 1  u 

0 0240 U 
0 0200 u 

18 7144 
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RFY Batch Nurber 

Sarple Inforration 

YESTON AWALYTICS 

INORGANICS DATA SMHARY REPORT 
mias 

Client ROCKWELL (ROCKY FLATS) 

RFW Batch I D  
Customer I D  

0387 881 051 
7 74DUP 07 23 87 

natrix Water 
Units NC/L 

S i l ve r  (Ag) 
Aluminur (A l )  
Arsenic (As) 
e a r i w  (ea) 
I e r y l l i u r  (8e) 
Calcium (Ca) 
Cadriur (Cd) 
Cobalt (Co) 
Chroriur (Cr) 
Cesium (Cs) 
Copper (Cu) 
I r on  (Fe) 
hrcury ( H a  
Potassiur ( K  ) 
L i th iu r  (Li)  
ftagnesuir (Ng) 
Manganese (Hn) 
Holybdenur( No) 
Sodiur (Na) 
Nickel ( N i )  
Lead (Pb) 
Antirony (Sb) 
Seleniur (Se) 
Strontium (Sr) 
Thalliur (11) 
Vanadium (V ) 
Zinc (Zn) 

total 
total 
total 
total 
total 
total 
total  
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 

0 0076 U 
0 0309 

0 1757 

99 1419 

0 0220 u 
0 0100 u 

0 0063 U 
0 0069 U 

13 0791 
0 0051 u 
0 0220 u 

17 5660 
0 0370 U 

0 4488 

0 0240 U 
0 0200 u 

0687 881 015 
9 87 10 13 87 
Ha tar 
N6/ L 

0 0076 U 
0 0439 
0 005 U 

0 1173 
0 005 U 

68 6964 
0 0005 J 
0 0220 u 
0 0208 

0 0 1  J 
0 0063 U 
0 0728 
0 0002 

0 98 

4 0421 
0 0051 U 
0 0220 u 
8 7941 
0 0370 U 

NA 
NA 

0 005 U 
0 2590 

0 0 1  u 
0 0240 U 
0 0320 
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APPENDIX F 3 

SURFACE WATER ANALYTICAL DATA 

903 PAD MOUND AND EAST TRENCHES AREAS REMEDIAL INVESTIGATION REPORT 
ROCKY FLATS PLANT GOLDEN COLORADO DRAFT DECEMBER 31 1987 



VOLATILE ORGANICS 

903 PAD MOUND AND EAST TaENoLIld AREAS REMEDIAL INytsTIGATIOW SSPORT 
ROCKY FLATS PLANT OOLDEU C 0 w ) W O  D U ? T  DEc%MmmSI ioII 



‘ I  
8 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

RFW Batch Number 

Sample Inforration 

RFY Batch ID 
Custorer ID 

Hatrix 
Units 

Dilution Factor 

Surrogate Recovery 

Toluene d8 
Bromof luorobenzene 

1 2 Dichloroethane d4 

Ana 1 y t es 

Chlororethane 
8rorome t hane 
Vinyl Chloride 
Chloroe thane 
He thylene Chloride 
Ace tone 
Carbon Disulfide 
1 1 Dichloroethene 
1 1 Dichloroethane 
Trans 1 2 Dichloroethene 
Lhloroforr 
1 2 Dichloroethane 
2 Eutanone 
1 1 1 Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
8rorodichlororethane 
1 2 Dichloropropane 
Trans 1 3 Dichloropropene 
Trichloroe thene 
Dibrorochlororethane 
1 1 2 Trichloroethane 
8enzene 
cis 1 3 Dichloropropene 
2 Chloroethylvinylether 
fl ronof ora 
4 [ethyl 2 pentanone 
2 Hexanone 
let rachloroe t hene 
1 1 2 2 Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Total Xylenes 

WESTON ANALYTICS 
6C/HS DATA SUHWRY 

Volatile HAZARDOUS SUBSTANCE LIST COHPOUNDS 

Client ROCKWELL (ROCKY FLATS) 

0387 881 001 
SW 27 07 22 87 
Ua tar Water 
U6/L H6/L 
1 1 

0387 881 002 
SW 28 07 22 87 

NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 
5 u  

5 u  
5 u  
5 u  

5 u  
5 u  

NR 

NR 
NR 
NR 
NR 

NR 

NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 

5 u  

5 u  

5 u  

NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 
5 u  

5 u  
5 u  
5 u  

5 u  
5 u  

NR 

NR 
NR 
NR 
NR 

NR 

NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 

5 u  

5 u  

5 u  

Page 1 

0387 881 003 
SW 50 07 21 87 
Water Water 
H6/L H6/L 
1 1 

0387 881 004 
SW 51 07 21 87 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
140 
NR 

84 

NR 

1 005 
NR 
NR 
NR 
NR 
40 
NA 

NR 
NR 
NR 
NR 
NR 
NR 
65 
NR 
NR 
NR 
NR 
NR 
NR 

s u  

5 u  

5 u  

5 u  

NR 
NR 
NR 
NR 
NR 
NR 
NR 
101 
NR 
5 u  
5 u  
s u  

5 u  
NR 

282 
NR 
NR 
NR 
NR 
17 
NR 
5 u  
NR 
NR 
NR 
NR 
NR 
NR 
44 
NR 
NR 
NR 
NR 
NR 
NR 



WESTON ANALYTICS 

Volatile HAZARDOUS SUBSTAEE LIST COHPOUNDS 
scins DnTn suntw I 

' I  
I 
1 
1 
I 
rn 
I 
I 
I 
I 
I 
I 
I 
1 
1 
I 
I 

I 

I 

RFW Batch Nurber 

Sarple Inforration 

RFU 8atch ID 
Custorer ID 

Hatrix 
Units 

Dilution Factor 
I 

Surrogate Recovery 

Toluene d8 
8rorof luorobenzene 

1 2 Dichloroethane d4 

Anal y tes 

Chlorore thane 
t rororethane 
Vinyl Chloride 
Chloroethane 
Hethylene Chloride 
Ace tone 
Carbon Disulfide 
1 1 Dichloroethene 
1 1 Dichloroethane 
Trans 1 2 Dichloroethene 
Chloroforr 
1 2 Dichloroethane 
2 Butanone 
1 1 1 Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
8rorodichloroaethane 
1 2 Dichloropropane 
Trans 1 3 Dichloropropene 
Trichloroe t hene 
Di br orochlor oret hane 
1 I 2 Trichloroethane 
Benzene 
cis 1 3 Dichloropropene 
2 Chloroethylvinylether 
Browf ora 
4 Hethyl 2 pentanone 
2 Hexanone 
Tetrachloroethene 
I 1 2 2 Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
iota1 Xylenes 

Client ROCKWELL (ROCKY FLATS) Page 2 

0387 881 005 0387 881 006 0387 881 007 0387 881 008 
SW 52 07 21 87 
Water Water Water Water 
H6/ L H6/L h6/L h6/L 
1 1 1 1 

SW 53 07 21 87 SW 55 07 21 87 SW 56 07 21 87 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
73 
NR 
s u  
5 u  
5 u  

5 u  
5 u  

NR 

NR 
NR 
NR 
NR 

NR 

NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 

5 u  

5 u  

5 u  

NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 
5 u  

5 u  
5 u  
5 u  

5 u  
5 u  

NR 

NR 
NR 
NR 
NR 

NR 

NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 

5 u  

5 u  

5 u  

NR 
NR 
NR 
NR 
NR 
NR 
NR 
50 
NR 
5 u  
5 u  
5 u  

5 u  
5 u  

NR 

NR 
NR 
NR 
NR 

NR 

HR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 

5 u  

5 u  

5 u  

NR 
NR 
NR 
NR 
NR 
NR 
NR 

143 
NR 
5 u  
5 u  
s u  

s u  
5 u  

NR 

NR 
NR 
NR 
NR 
50 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
12 
NR 
NR 
NR 
HA 
NR 
NR 

5 u  



/I 
I 

WESTON AN4LYTICS 

Volatile HAZARDOUS SUBSTANCE LIST COHPOUNDS 
scins DATA sunnARY 

I 
8 

RFW 8atch ID 
Gus torer ID 

natrix 
Units 

Dilution Factor 

Surrogate Recovery 

Toluene d8 
I Brorof luorobenzene 

1 2 Dichloroethane d4 

Analytes 
I 

Chlororethane 
8rororet hane 
Vinyl Chloride 
Chloroet hane 
net hylene Chloride 
Acetone 
Carbon Disulf ide 
1 1 Dichloroethene 
1 1 Dichloroethane 
Trans I 2 Dichloroethene 
Chlorofora 
1 2 Dichloroethane 
2 lutanone 
1 1 1 Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Brorodichlororethane 
1 2 Dichloropropane 
Trans 1 3 Dichloropropene 
Trichloroethene 
Dibrorochlorore t hane 
1 1 2 Trichloroethane 
8enzene 
cis 1 3 Dichloropropene 
2 C hlor oe t hy lvi ny le t her 
8rorof ore 
4 Methyl 2 pentanone 
2 Hexanone 
Tetrachloroethene 
1 1 2 2 Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene I Total Xylenes 

Client ROCKWELL (ROCKY FLATS) 

0387 881 009 
SW 57 07 21 87 
Water Water 
MG/L HG/L 
1 1 

0387 881 010 
SW 58 07 21 87 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
48 
NR 
5 u  
5 u  
5 u  

5 u  
5 u  

NR 

NR 
NR 
NR 
NR 

NR 

NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 

5 u  

5 u  

5 u  

NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 
5 u  

5 u  
5 u  
5 u  

5 u  
5 u  

NR 

NR 
NR 
NR 
NR 

NR 

NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 

5 u  

5 u  

5 u  
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0387 881 011 
SW 59 07 21 07 
Water Water 
n6/L MG/L 
1 1 

0387 881 012 
SW 60 07 21 87 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
133 
NR 

40 

NR 

605 
Nil 
NR 
NR 
NR 
62 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
60 
NR 
NR 
NR 
NR 
NR 
NR 

5 u  

5 u  

5 u  

5 u  

t 
t 
t 

NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 
5 u  

5 u  
5 u  
5 u  

5 u  
NR 

173 
NR 
NR 
NR 
NR 

NR 

NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 

5 u  

5 u  

5 u  
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- 
FW Batch Nuaber 

Sarple Information 
- 

RFW Batch ID 
Cus torer ID 

Hatrix 
Units 

Dilution Factor - ** 
Surrogate Recovery 

Toluene d8 
B r orof luorobenzene 

1 2 Dichloroethane d4 
I 

Analy tes 

Cblorore t hane 
Brorore thane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1 1 Dichloroethene 
1 1 Dichloroethane 
Trans 1 2 Dichloroethene 
Chloroforr 
1 2 Drchloroethane 
2 Butanone 
I 1 1 Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromdichlorore t hane 
1 2 Dichloropropane 
Trans 1 3 Dichloropropene 
Trichloroe t hene 
Dibrorochlororethane 
1 1 2 Trichloroethane 
Benzene 
cis 1 3 Dichloropropene 
2 Chloroethylvinylether 
Browtorr 
4 Methyl 2 pentanone 
2 Hexanone 
Tetrachloroe them 
1 1 2 2 Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Total Xylenes 

WESTON ANALYTICS 
G C / M  DATA SUtltlARY 

Volatile HAZARDOUS SUBSTANCE LIST COWOUNDS 

Client ROCKWELL (ROCKY FLATS) - 

0387 881 013 0387 881 014 0387 881 015 0387 881 016 
SW 61 07 22 87 
Water Water Water Water 
n6/L H6/L M6/ L RG/l 
1 1 1 1 

SW 62 07 22 87 SW 63 07 24 87 SW 64 01 22 87 

Page 4 

NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 
5 u  

5 u  
5 u  
5 u  

NR 
33 

NR 
NR 
NR 
NR 
6 

NR 
5 u  

NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 

5 u  

5 u  

t 
t 
t 

NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 
5 u  

5 u  
5 u  
5 u  

5 u  
5 u  

NR 

NR 
NR 
NR 
NR 

NR 

NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 

5 u  

5 u  

5 u  

NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 
5 u  

5 u  
5 u  
5 u  

5 u  
5 u  

NR 

NR 
NR 
NR 
NR 

NR 

NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 

5 u  

5 u  

5 u  

NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 
5 u  

5 u  
5 u  
5 u  

5 u  
5 u  

NR 

NR 
NR 
NR 
NR 
20 
NR 

NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 

5 u  

5 u  



I '  I 
RFiC Batch Number 

1 S a p l a  Information 

I 

I 
Surrogate Recovery 

RFH Batch ID 
Custorer ID 

Hatrix 
Units 

Dilution Factor 

I Toluene d8 
Brorof luorobenzene 

1 2 Dichloroethane d4 

1 Anaiytes 
Chlororethane 
Brorore t hane 
Vinyl Chloride 
Chloroe thane 
Hethylene Chloride 
Acetone 
Carbon Disulfide 
1 1 Dichloroethene 
1 I Dichloroethane 
Trans 1 2 Dichloroethene 
ChlOrOfOrR 
1 2 Dichloroethane 
2 Eutanone 
1 1 1 Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Erorodichlororethane 
1 2 Dichloropropane 
Trans 1 3 Dichloropropene 
Trichloroe t hene 
Di broroc hlorore t hane 
1 1 2 Trichloroethane 
Benzene 
cis 1 3 Dichloropropene 
2 Chloroe thylvinyle t her 
Uromoforr 
4 Hethyl 2 pentanone 
2 Hexanone 
Te trachloroe t hene 
1 1 2 2 Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethyl benzene 
Styrene ' 1 Total Xylenes 

UESTON ANALYTICS 

Volatile HAZARDOUS SUBSTANCE LIST COnPOUNDS 
sclns DRTA sunnnw 

Client ROCKWELL (ROCKY FLATS) 

8608 033 0010 
SWB1088600 SWB 1088601 
Water Hater 
U6/L U6/L 
1 I 

8608 033 0260 

* 

99t 
100 t 
93 % 

10 u 
10 u 
10 u 

5 u  
57 U 
5 u  
5 u  
s u  
5 u  
5 u  
5 u  

10 u 
5 u  
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
s u  
5 u  

10 u 
5 u  

10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

5 5  

98 t 
99 t 
90 t 

10 u 
10 u 
10 u 
1 J  

25 
57 U 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  
5 u  

10 u 
5 u  
5 u  
5 u  
s u  
5 u  
5 u  
5 u  
5 u  

10 u 
s u  

10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

Page 5 

8608 033 0060 
SHB2088600 SUB3088600 
Water Water 
U6/L U6/1 
1 1 

8608 033 0110 

99 t 
100 t 
93 % 

10 u 
10 u 
10 u 
79 
5 u  

57 u 
5 u  
5 u  
s u  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  

10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

98 t 
100 t 
91 % 

10 u 
10 u 
10 u 
3 J  
5 u  

57 U 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
s u  
5 u  

10 u 
5 u  

10 u 
10 u 
5 u  
s u  
5 u  
5 u  
5 u  
5 u  
5 u  



RFY Batch Nuaber 

1 I Saaple --- Inforration 

II RFW Batch ID 
Customer ID 

Hatrix 
Units 

Dilution Factor Is - -  I Surrouate Recovery 

Toluene d8 
8rorof luorobenzene 

1 2 Dichloroethane d4 m dnalytes 

1 

I 
I 
I 
I 
SI 
1 
I 
I 

Chlorore t hane 
Bromorethane 
Vinyl Chloride 
Chloroe thane 
Hethylene Chloride 
h e  tone 
earbon Disulfide 
1 1 Dichloroethene 
1 1 Dichloroethane 
Tram f 2 Dichloroethene 
Chloroform 
1 2 Dichloroethane 
2 Butanone 
I 1 1 Trichloroethane 
Carbon le trachlor ide 
Vinyl Acetate 
Brorodichlor ore thane 
1 2 Dichloropropane 
Trans 1 3 Dichloropropene 
Trichlorae t hene 
D i  brarochlorore t hane 
1 1 2 Trichloroethane 
Benzene 
cis 1 3 Dichloropropene 
2 Chloroethylvinylether 
Brorof arm 
4 Hethy1 2 pentanone 
2 Hexanone 
let r achloroe t hene 
1 1 2 2 Tetrachloroethane 
Toluene 
Chlorobenzene 
E thylbenzene 

I Styrene 

I lylenes 

WE S TON AWALY TICS 
6C/NS DATA SUHMRY 

Volatile HAZARDOUS SUBSTANCE LIST COHPOUNDS 

Client ROCKWELL (ROCKY FLATS) Page 6 

8608 033 oiions 8608 033 OllOnSD 8608 033 0160 8608 036 0370 
SH830886OOtlS SH83088600nSD SW84088600 SUB5088600 
Hater Water Hater Hater 
US/L US/l US/L us/ L 
1 1 1 1 

99 t 
98 t 
92 t 

10 u 
10 u 
10 u 
10 u 
3 J  

10 u 
5 u  

85 t 
5 u  
2 J  
24 
5 u  

10 u 
s u  
14 
10 u 
5 u  
5 u  
5 u  

81 t 
5 u  
5 u  
79 t 
5 u  

10 u 
5 u  

10 u 
10 u 
5 u  
5 u  

81 t 
80 t 
5 u  
5 u  
5 u  

99 t 
100 t 
94 t 

10 u 
10 u 
10 u 
10 u 
3 J  

10 u 
s u  

82 t 
s u  
5 u  
5 u  
s u  

10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  

80 t 
5 u  
5 u  
76 t 
5 u  

10 u 
5 u  

10 u 
10 u 
5 u  
5 u  
79 t 
79 t 
5 u  
5 u  
5 u  

98 t 
100 t 
93 t 

10 u 
10 u 
10 u 
10 u 

10 u 
5 u  
5 u  
s u  
5 u  
5 u  
s u  

10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
1 
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  

10 u 
10 u 
5 u  
s u  
5 u  
5 u  
5 u  
5 u  
5 u  

340 

101 t 
101 t 
99 % 

10 u 
10 u 
10 u 
10 u 
5 u  

10 u 
s u  
5 u  
s u  
5 u  
s u  
5 u  
10 u 
5 u  
5 u  

10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

10 u 
5 u  

10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  



- 
RFY 8atch Nurber 

Sample Information 
- 

RFW Batch ID 
Custorer ID 

tlatrix 
Units 

Dilution Factor - 
Surrogate Recovery 

Toluene d8 
Brorof luorobenzene 

1 2 Dichloroethane d4 

Analytes 

Chlbrorethane 
Brororethane 
Vinyl Chloride 
Chloroe t hane 
Hethylene Chloride 
ketone 
Carbon Disulfide 
1 1 Dichloroethene 
1 1 Dichloroethane 
Trans 1 2 Dichloroethene 
Ctiloroforr 
1 2 Dichloroethane 
2 Butanone 
1 1 1 Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Brorodichlorore thane 
1 2 Dichloropropane 
Trans 1 3 Dichloropropene 
Trichloroe t hene 
Dibrorochlorore t hane 
1 1 2 Trichloroethane 
Benzene 
cis 1 3 Dichloropropene 
2 Chloroethylvinyle t her 
krorof ora 
44ethyl 2 pentanone 
2-Hsxanone 
Tattachloroe t hene 
1 1 2 2 Tetrachloroethane 
Toluene 
Chlorobenzene 
E thyibenzene 
9 t yrene 
Total Xylenes 

HESTON ANALY TICS 
W/HS DATA SUMARY 

Volatile HAZARDOUS SUBSTANCE LIST COHPOUNDS 

Client ROCKWELL (ROCNY FLATS) 

8608 036 0440 
SHE5088601 
Water 
W. 
1 

99 t 
106 t 
102 t 

10 u 
10 u 
10 u 
10 u 
5 u  
41 8 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
5 u  
10 u 
5 u  
5 u  
5 u  
I J  
5 u  
5 u  
5 u  
5 u  
10 u 
5 u  
10 u 
10 u 
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  
5 u  

Page 7 



RADIONUCLIDES 
I 

Y 



HESTON ANALYTICS 
RADIO CHMISTRY 

DATA SUHHARY 

Rm Batch Number Client ROCKWELL (ROCKY FLATS) Pare 1 

Saapie Informatian 9 -- 
RFW Batch ID 1000 000 396 1000 000 397 1000 000 398 
Custorer ID SHE1088600 SHE1088601 SH82088600 

Hatrix Water Hater Hater 

1000 000 399 
SWB3088600 
Hater 

Ra&o Chemistry 1 
Gross Alpha 
Gross Beta 
Uranium 233 234 1 Uraniun 234 

# g:!u!;io 
Plutonium 239 
Arericiur 241 
Cesium 137 
Tritium ' 
RFY Batch Nurber 

1 Saaple Inforrat ion 

Radio Chemistry 

Gross Alpha 
Gross Beta 
Uranium 233 234 
Uranium 234 
Uraniur 235 
Uraniua 238 
Strontium 90 
Plu toniur 239 
Americium 241 

c 

65 12 
26 5 

6 4  0 6  
NR 
NR 

NR 
9 6  0 8  

4 2  0 6  
0 01 0 04 

0 01  0 22 
NR 

0 1  
0 2  

0 03 0 05 
NR 
NR 

NR 
0 03 0 05 

0 02 0 04 
0 00 0 04 

0 05 0 22 
NR 

Client ROCKWELL (ROCKY FLATS) 

RFW Batch ID 1000 000 400 1000 000 401 
Customer I D  SWE4088600 SH85088600 

Hatrix Hater Hater 

7 5  
4 3  

1 5  0 3  
NR 
NR 

NR 
2 1  0 3  

0 01 0 04 
0 02 0 04 

0 21 0 22 
NR 

1 3  
5 3  

2 6  0 4  
NR 
NR 

NR 
2 0  0 3  

0 00 0 04 
0 02 0 04 

0 19 0 22 
NR 

I '  
Data reported as act iv ity +/ 
Units pCi/L Water 

pCi/Gd S o i l  
pCi/al Soil doisture IT r i t iu r )  

propagated two sigma confidence interval 

9 5  
6 4  

0 50 0 16 
NR 
NR 

NR 
0 65 0 18 

0 37 0 19 
0 15 0 08 

0 01 0 22 
NR 

1000 000 402 
SH85088601 
Hater - 

0 1  
1 2  

0 0 0  0 0 1  
NR 
NR 

NR 
0 01 0 04 

0 01 0 05 
0 01 0 04 

0 09 0 22 
NR 

0 2  
11 3 

0 12 u 10 
NR 
NR 

NR 
0 07 0 07 

0 OB 0 08 
0 01 0 04 

0 12 0 22 
NR 



~ 

I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

INORGANICS 

I 



WESTON ANALYTICS 
SC/M DATA SUHHARY 

Inorganic HAZARDOUS SUBSTANCE LIST COMPOUNDS ' 1  
RFW Batch Number Client ROCKWELL (ROCKY FLATS) Page 1 I Sarple Inforration 

RFW Batch ID 0387 881 001 0387 881 002 
Cus torer ID 

tlatrix Water Water 
SW 27 07 22 87 SW 28 07 22 87 

0387 881 003 
SW 50 07 21 87 
Water 

0387 881 004 
SW 51 07 21 87 
Mater 

I I ~norganics 
34 0 35 0 
1 0  u 1 0  u 

59 0 
1 0  u 

16 9 
1 0  u 

Chloride 
Cyanide Total 
fluoride 
Nitrate Nitrite Nitrogen 3 2  0 2 0  u 4 15 4 90 ! II :,tal Organic Carbon 

Sulfate 69 3 60 0 21 1 61 0 
Specific Conductance 

I K2 
Oil and Grease 
Igni tabili ty 
t: Solids 
Total Dissolved Solids 

' I  
5 0  u 5 0  u 5 0  u 5 0  U 

426 
237 

402 
231 

510 
261 

332 
436 ;:: 

Suspended Solids 1 0  u 8 
1 0  u 1 0  u 

3 
1 0  u 

7 
1 0  u Hexavalent Chroriua (Crt61 

Units pH Standard Units Ignitability Degrees F 
8 Solids Percent Dry Weight Conductance urholcr e25 C 
All other analytes HG/L (Water) 

M/K6 (Soils) 

I 
1. 



c 
b 
I 
1 
8 
3 
f 

5 
a 
1 
I 

RFW Batch Nurber 

Sample information 

RFW Batch I D  
Cus torer I D  

Matrix 

Inorganics 

Chloride 
Cyanide Total 
Fluoride 
Nitrate N i t r i te  Nitrogen 
Total Organic Carbon 
PH 
Su 1 fate 
Specific Conductance 
Turbidity 
Sulf ida 
O i l  and Grease 
I gn i tab i l i t y  
% Sol ids  
Total Dissolved So l id s  
HC03 
C03 
Suspended Solids 
Hexavalent Chroriur (Crt6) 

WESTON A w T I c s  
6C/tlS DATA SUMMARY 

Inorganic HAZARDOUS SUBSTANCE LIST CMPWNDS 

Client ROCKWELL (ROCKY FLATS) 

0387 881 005 0387 881 006 0387 881 007 

Water Water Water 
SW 52 07 21 87 SU 53 07 21 87 sn 55 07 21 87 

25 5 71 5 34 0 
1 0  u 1 0  u 1 0  u 

0 2 0  u 0 2 0  u 0 24 

73 3 20 3 37 2 

5 0  U 5 0  U 5 0  u 

461 
297 

666 
483 

452 
326 

2 2 2 
1 0  u 1 0  u 1 0  u 

Units pH Standard Units I gn i  t ab i l i  ty Degrees F 
% Sol ids  Percent Dry Weight Conductance urholcr e25 C 
A l l  other analytes M6/L (Water) 

tl6/K6 ( So i l s )  

Page 2 

0387 881 008 
SW 56 07 21 87 
Mater 

54 0 
1 0  u 

4 10 

71 5 

5 0  U 

577 
346 

4 
1 0  u 



WESTON nNnLYTIcs 
sclns D m  sUnnnRv 

Inorganic HAZARDOUS SUBSTANCE LIST CMWUNDS 

RFW 8atch Nurber Client ROCKHELL (ROCKY FLATS) Page 3 

d Sarple Inforaation 

RFW 8atch I D  0387 881 009 0387 881 010 
SW 57 07 21 87 

natrix Hater 
Custorer ID  SH 58 07 21 87 

0387 881 011 
SW 59 07 21 87 
Hater 

0387 881 012 
SW 60 07 21 87 
Water 

I lnorganics 
24 0 

1 0  u 
32 0 
1 0  u 

39 0 
1 0  u 

44 0 
1 0  u 

Chlor Ide 
Cyanide Total 
Fluoride 
Nitrate N i t r i te  Nitrogen 3 80 4 5  1 16 1 42 , I ;;tal Organic Carbon 

Sulfate 1 0  u 22 0 24 5 45 0 
Specific Conductance 

O i l  and Grease 
I gn i tab i l i  tv 

I Total Dissolved So l id s  
1 t Sol ids  

12 3 5 6  u 5 0  U 

522 
436 

375 
270 

524 
335 

482 
290 # E  

Suspended Sol ids  5 
1 0  u 

3 
1 0  u 

a 
1 0  u 

1 u  
1 0  u Hexavalent Chromiua (Crt6) 

Units pH Standard Units I gn i tab i l i t y  Degrees f 
t Sol ids  Percent Dry Weight Conductance urho/ca 1325 C 
A11 other analytes HG/L (Water) 

HG/KG (Soils) 



' 1  - 
RFW Batch Nunber 

Sample I n f  oraation ' 1  
' 1  - -  

RFW 8atch I D  
Customer I D  

btrix 

Lnorganics 

Chloride 
Cyanide Total 
Fluoride 
Nitrate N i t r i te  Nitrogen 
Total Organic Carbon 

I I k f a t e  
Speclf i c  Conductance 
Tu r b id i  t y 
Sulfide 
O i l  and Grease 

Total Dissolved Sol ids  

I c":$- 
Suspended So l id s  
Hexavalent Chromium (Crt6) 

' I  

a 
I 

Units  pH Standard Units 

- -  

WESTON ANALYTICS 
6C/MS DATA SUHMRY 

Inorganic HAZARDOUS SUBSTANCE LIST COHPOUNDS 

Client ROCKWELL (ROCKY FLATS) 

0387 881 013 
SW 61  07 22 87 
Water 

12 0 
1 0  u 

0 25 

31 1 

5 0  U 

156 
83 3 

8 
1 0  u 

I gn i tab i l i t y  
t Solids Percent Dry Weight Conductance 
A l l  other analytes HG/L (Water) 

HG/KG (Soi ls)  

0387 881 014 
SW 62 07 22 87 
Water 

44 0 
1 0  u 

0 2 0  u 

132 

5 0  U 

625 
346 

7 
1 0  u 

Degrees F 
U ~ ~ O / C R  e25 c 

0387 881 015 
SW 63 07 24 87 
Water 

50 5 
1 0  u 

0 2 0  u 

197 

5 0  U 

67 5 
361 

17 
1 0  u 

Page 4 

0387 881 016 
SW 64 07 22 87 
Water 

46 5 
1 0  u 

0 2 0  u 

83 0 

5 0  rJ 

716 
404 

13 
1 0  u 



1 
' I  
I 
' I  
I 
I 
I 
I 
1 

' I  
I 
I 
' I  
I 
I 
I 
I 

METALS 
d 

d 

3 



WESTON ANALYTICS 
HETALS 

INORCANICS DATA SUHHARY REPORT 

b RFY Batch Nurber 

Sarple Inforration 

Client ROCKHELL (ROCKY FLATS) Page 169 

RFW Batch ID 0387 881 109 0387 881 121 0387 881 001 

Hatrix Water Hater Water 
Units H6lL n6/L HG/L 

Customer ID  REA8LK 08 28 87 REABLK 08 28 87 SH 27 07 22 87 
0387 881 002 
SW 28 07 22 87 
Hater 
W L  

Metals 

S i lver (Ag) 

Arsenic (As) 
Barium (Ea) 
Beryl l iur  (Be) 
Calciur (Ca) 
Cadrium (Cd) 
Cobalt (Co) 
Chroriur (Cr) 
Cesium (Cs) 
Copper (Cu) 
I r on  (Fe) 
Hercury (Hg) 
Potassium (K ) 
Lithium (Li)  
Hagnesuir (Mg) 
Manganese (Mn) 
Molybdenum( no) 
Sodiur (Na) 
Nickel (Ni) 
Lead (Pb) 
Antimony (Sb) 
Selenium (Se) 
Strontiur (Sr) 
Thalliur ( T l )  
Vanadlur (V ) 
Zinc (Zn) 

niurlnur (AI) 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 

0 0076 U 0 0076 U 
0 0290 U 0 0290 U 

0 0 1  u 
0 2  u 

0 0 1  u 
0 2  u 

0 0100 u 0 0100 u 0 2  u 0 2  u 

0 7500 U 0 7500 U 78 6 66 3 

0 0220 u 0 0220 u 
0 0100 u 0 0100 u 

0 0 5  U 
0 0 1  u 

0 0 5  U 
0 03 

0 0063 U 0 0063 U 
0 0098 0 0569 

0 025 U 
0 1  u 

0 027 
0 23 

0 0200 u 0 0200 u 
0 0051 U 0 0051 U 
0 0220 u 0 0220 u 
2 1000 u 2 1000 u 
0 0370 U 0 0370 U 

16 1 
0 153 
0 0 4  U 
49 8 
0 0 4  U 

15 7 
0 144 
0 0 4  U 
55 0 
0 82 

0 0200 u 0 0200 u 0 52 0 43 

0 0240 U 0 0240 U 
0 0200 u 0 0200 u 

0 0 5  U 
0 04 

0 0 5  U 
0 0 2  u I 



RFW Batch Number 

Sarple Information 
- 

Si lver (A9) total 
Ulurinum ( A l )  total 
Arsenic (As) total 
W i u r  (Ea) total 
Beryllium (Be) total 
CI lc iur  (Ca) total 
Cadmium (Cd) total 
Cabal t (Co) total 
Chroriur (Cr) total 
Cesium (Cs) total 
gopper (Cu) total 
I ron  (Fe) total 
Nercury (H9) total 
Potassium (I( ) total 
Lithium (Li) total 
lhgnesuir (Ng) total 
baganese (Nn) total 
ftolybdcnum( no) total 
Sodium (Na) total 
Nickel (Ni) total 
Lead (Pb) total 
Antirony (Sb) total 
Saleniur (Se) total 
Strontium (Sr) total 
WlIiur (11) total 
lknrd1um ( V  ) total 
L ~ R C  (Zn) total 

RFW Batch ID 
CustoMr ID 

natrix 
Units 

WESTON ANILYTICS 
HElALS 

IWORSANICS DITA sunnAn REPORT 

Client ROCKWELL (ROCKY FLATS) Page 

0387 881 003 
SW 50 07 21 87 
Water 
MIL 

0 0 1  u 
0 2  u 

0 26 

147 

0 0 5  u 
0 0 1  0 

0 025 U 
0 1  u 

9 6  
0 495 

9 5  
0 0 4  U 

0 0 4  U 

0 43 

0 0 s  u 
0 0 2  u 

I73 



' 1  

9 Arsenic (As) total 
I Bariur (8a) total 

Beryl l iur  (Be) total 
Calciur (Ca) total 

Cobalt (Co) to tal  
Chroriur (Cr) total 
Cesium (Cs) total 
Copper (Cu) total 
I ron  (Fe) total 
Hercury (Hg) total 

L ithiur  (Li) total 
ttagnesuim (fig) total 11 manganese (mn) total 
Nolybdenur(Ho) total 
Sodium (Na) total 1 Nickel (Ni) total 
Lead (Pb) total 
Antirony (Sb) total 
Seleniur (Se) total 8 Strontiur (Sr) total 
Thalliur ( T l )  total 

I CadrlUr (Cd) total  

WESTON ANAlYTICS 
HETALS 

INORGANICS DATA SUHHARY REPORT 

I 8 RFW Batch Nurber 

Sarple In f  orra t ion c 

I Si lver (Ag) total 

Vanadium (V ) total 
Zinc (zn) total 

RFW Batch ID 
Custorer ID 

Hatrix 
Units 

Cl ient ROCKWELL (ROCKY FLATS) 

0387 881 004 
SW 51 07 21 87 
Hater Water 
H6/L HG/L 

0387 881 005 
SW 52 07 21 87 

0 0 1  u 
0 2  u 

0 21 

103 

0 0 5  u 
0 0 1  u 

0 025 U 
0 1  u 

7 9  
0 015 u 
0 0 4  U 

7 8  
0 0 4  U 

0 40 

0 0 5  u 
0 0 2  u 

0 0 1  u 
0 2  u 

0 2  u 

110 

0 0 5  u 
0 0 1  u 

0 025 U 
0 1  u 

13 7 
0 296 

0 0 4  U 
48 0 
0 0 4  U 

0 49 

0 0 5  u 
0 0 2  u 

0307 881 006 
SH 53 07 21 87 
Hater 
ns/L 

0 0 1  u 
0 2  u 

0 2  u 

BO 0 

0 0 5  u 
0 0 1  u 

0 025 U 
0 1  u 

26 4 
0 087 
0 0 4  U 

113 
0 0 4  U 

0 69 

0 0 5  u 
0 0 2  u 
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0387 881 007 
SW 55 07 21 87 
Hater 
n6IL 

0 0 1  u 
0 2  u 

0 24 

126 

0 0 5  u 
0 0 1  u 

0 025 II 
0 1  u 

19 7 
0 022 

0 0 4  U 
35 2 
0 0 4  U 

0 73 

0 0 5  u 
0 14 



WESTON ANALYTICS 

INORGANICS DATA SUNNARY REPORT 
nETnts 

Page 175 RFW Batch Nurber 

Sarple In f  orration 

Client ROCKYELL (ROCKY FLATS) 

RFW Batch ID 
Customer I D  

0387 881 008 
SY 56 07 21 87 

tlatrix Water 
Units tl6/L 

0387 881 009 
SW 57 07 21 87 
Water 
tlG/L 

0387 881 010 
SW 58 07 21 87 
Water Yater 
ns/i t%/L 

0387 881 011 
SW 59 07 21 87 

* 

ttetals 

S i lver (Ag) total 
Aluinur (41) total 
Arsenic (As) total 
Bariur (ea) total 
UeryI l iur  (Be) total 
Calciur (Ca) total 
Cadriur (Cd) total 
Cobalt (Co) total 
Chroriur (Cr) total 
Cesrur (Cs) total 
Copper (Cu) total 
I ron (Fa) total 
Mercury (Hgj total 

Lithium (Li) total 
k gne su i r  (tlg) total 
ltanganese (tin) total 
Holybdenur( no) to tal  
Sodiur (Na) total 
Nickel (Ni) total 
Lead (Pb) total 
Antirony (Sb) total 
Selenium (Se) total 
Strontiur (Sr) total 
Thallium (11) total 
Vanadium ( V  ) total 
Zinc (Zn) total 

k'OtaSSiUP (K ) total 

0 0 1  u 
0 2  u 

0 0 1  u 
0 2  u 

0 0 1  u 0 0 1  u 
0 2  u 0 2  u 

0 22 0 6  0 2  u 0 2  u 

113 122 137 156 

0 0 5  u 
0 0 1  u 

0 0 5  u 
0 0 1  u 

0 0 5  u 0 0 5  U 
0 0 1  u 0 0 1  u 

0 025 U 
0 1  u 

0 025 U 
0 1  u 

0 02s u 0 025 U 
0 1  u 0 1  u 

21 1 
0 227 

0 0 4  U 
60 5 
0 0 4  U 

21 9 
0 381 
0 0 4  U 
20 7 
0 0 4  U 

13 8 24 4 
0 031 0 015 u 

0 0 4  U 0 0 4  U 
11 6 38 2 
0 0 4  U 0 0 4  U 

0 67 0 79 0 59 0 73 

0 0 5  u 
0 27 

0 0 5  u 
0 0 2  u 

0 0 s  u 
0 0 2  u 

0 0 5  u 
0 31 



8 
1 

1 
I 

8 RFW Batch Number 

Sarple Inforration 

I 
d 
II 
1 
s 

c 
ff 
I 

1 
3 
E 
t 

n 

n 

Hetals 

S i l ve r  (Ag) total 
Aluninur (61) total 
Arsenic (As) total 
Bariur (Ea) total 
Beryl l iur  (8e) total 
Calciur (Ca) total 
Cadriui (Cd) total 
Cobalt (Co) total 
Chroriun (Cr) total 
Cesium (Cs) total 
Copper (Cu) total 
I ron (Fe) total 
lercury (Hg) total 
Potassiur (K ) total 
L i th iu r  (L i )  total 
Hagnesuir (Hg) total 
Hanganese (Hn) total 
Holybdenur(Ho) total 
Sodiun (Ma) total 
Nickel (Ni) total 
Lead (Pb) total 
Antirony (Sb) total 
Selenium (Se) total 
Strontium (Sr) total 
Thallium (11) total 
Vanadiur (V ) total 
Zinc (Zn) total 

RFW Batch I D  
Custorer ID 

Matrix 
Units 

WESTON nNnLYiIcs 
ItEThLS 

INORGANICS DATA SUMMARY REPORT 

Client ROCKWELL (ROCKY FLATS) 

0387 881 013 
SW 61 07 22 87 
Water Water 
16/L MG/L 

0387 881 014 
SW 62-07 22 87 

0 0 1  u 0 0 1  u 
0 2  u 0 2  u 

0 2  u 0 2  u 

30 1 67 9 

0 0 5  U 0 0 5  U 
0 0 1  u 0 0 1  u 

0 025 U 0 025 U 
0 18 0 1  u 

5 0  U 29 6 
0 047 0 016 
0 0 4  U 0 0 4  U 
17 9 99 4 
0 0 4  U 0 0 4  U 

0 0 2  u 0 97 

0 0 5  U 0 0 5  U 
0 05 0 0 2  u 

0387 881 015 
SW 63 07 24 87 
Water 
M6/ L - 

0 0 1  u 
0 2  u 

0 2  u 

112 

0 0 5  U 
0 0 1  u 

0 025 U 
0 1  u 

34 0 
0 393 
0 0 4  U 
110 

0 0 4  U 

1 07 

0 0 5  U 
0 03 
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0387 881 016 

Water 
H6/L 

sw 64 07 22 87 

0 0 1  u 
0 2  u 

0 2  u 

45 8 

0 0 5  U 
0 0 1  u 

0 025 U 
0 1  u 

54 2 
0 015 U 
0 0 4  U 
io3 

0 0 4  U 

1 io 

0 0 5  U 
0 0 2  u 



R F W  Eatch Nurber 

18 03 12 87 
Niter 
nG/L 

Sarple I n fo rn t i on  

RFW Batch I D  
Custorer I D  

Matrix 
Units 

Metals 

$1 lver (ng ) 
Aluanur ( A l )  
I k ssn ic  (As) 
Eariur (Ea) 
Eeryl l iur  (8s) 
Galciur (Ca) 
Cadriur (Cd) 
Cobalt (Co) 
Chroriur (Cr) 
&slur (CS) 
Copper (Cu) 
I ron  (Fe) 
Mrcury (Hg) 
Potassiur (K ) 
Lithiur  (Li) 
ttagnGsu1r (Mg) 
ttanganese (Mn) 
Holybdenur( no) 
Sodrur (Ma) 
Nickel (Mi) 
Lead (Pb) 
Antimony (Sb) 
Selaniur (A) 
Strontrur (Sr) 
Thalliur (11) 
Vanadiur ( V  ) 
Zinc (2n) 

total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 

WESTON ANALYTICS 

INORGANICS DATA SUHnARY REPORT 
n m L s  

Client ROCKWELL (ROCKY FLATS) 

0187 881 003 
TB 03 10 87 
Water 
HG/L 

0 0076 U 
0 0290 U 

0 0 1  u 
0 0100 u 
0 005 U 

0 7500 U 
0 005 U 

0 0220 u 
0 0100 u 

0 2  u 
0 0063 U 
0 0069 U 
0 0002 u 

5 0  U 
NR 

0 0200 u 
0 0051 U 
0 0220 u 
2 1000 u 
0 0370 U 
0 0050 u 

0 0 6  U 
0 005 U 

0 0200 u 
0 0 1  u 

0 0240 U 
0 03 

0187 881 006 
18 03 11 67 
L ter 
ns/ L 

0 0076 U 
0 0290 u 
0 0100 u 
0 0100 u 
000so u 
0 7500 u 
0 0050 U 
0 0220 u 
0 0100 u 

0 2  u 
00063 U 
00069 U 
0 0002 u 
50000 U 

0 0200 u 
0 0051 U 
0 0220 u 
21000 u 
0 0370 U 
00050 U 
ow u 
0 0050 U 
0 0200 u 
0 0100 u 
0 0240 U 
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0 0076 U 
0 0290 U 
0 0100 u 
0 0100 u 

0 005 U 
0 1500 u 
0 0050 U 
0 0220 u 
0 Of00 u 

0 2  u 
0 0063 U 
0 0069 U 
0 0002 u 
5 0000 u 

0 0200 u 
0 0051 U 
0 0220 u 
2 1000 u 
0 0370 U 
00050 u 
0 0600 U 
0 0050 U 
0 0200 u 
0 0100 u 
0 0240 u 

0 0300 0 08 



RFW Batch Nurber 

Sarple Information 

tletals 

S i lver (Ag) total 
Aluninun ( A l )  total 
Arsenic (As) total 
Barium (Ea) total 
Beryl l iur  (Be) total 
Calciur (Ca) total 
Cadrium (Cd) total 
Cobalt (Co) total 
Chroriur (Cr) total 
Cesium (Cs) total 
Copper (Cu) total 
I ron  (Fe) total 
Mercury (Hg) total 
Potassiur (K ) total 

tlagnesuim (Hg) total 
Manganese (tln) total 
Molybdenum(Mo) total 
Sodium (Na) total 
Nickel (Ni) total 
Lead (Pb) total 
Antirony (Sb) total 
Selenium (Se) total 
Strontium (Sr) total 
ThalliuR (11) total 
Vanadium (V ) total 
Zinc (Zn) total 

L lthlur  (L i )  total 

UESTON ANALYTICS 
tlETALS 

INORGANICS DATA SUHHARY REPORT 

Client 

RFU Batch ID 
Custorer ID 

0187 881 012 
18 03 13 87 

Matrix Wa ter 
Units HG/L 

0 0076 U 
0 0290 U 
0 0100 u 
0 0100 u 

0 005 u 
0 7500 U 
0 0050 U 
0 0220 u 
0 0100 u 

0 2  u 
0 0063 U 
0 0069 U 
0 0002 u 
5 0000 u 

0 0200 u 
0 0051 U 
0 0220 u 
2 1000 u 
0 0370 U 
0 0050 U 
0 0600 U 
0 0050 U 
0 0200 u 
0 0100 u 
0 0240 U 
0 0200 u 

ROCKWELL (ROCKY FLATS) 

0187 881 015 
18 03 17 87 
Water 
H6/L 

0 0076 U 
0 0290 U 
0 0100 u 
0 0100 u 
0 0050 U 
0 7500 U 
0 0050 u 
0 0220 u 
0 0100 u 

0 2  u 
0 0063 U 
0 0069 U 
0 0002 u 
5 0000 u 

0 0200 u 
0 0051 u 
0 0220 u 
2 1000 u 
0 0370 U 
0 0080 
0 0600 U 
0 0050 u 
0 0200 u 
0 0100 u 
0 0240 U 
0 0500 

0187 881 019 
18 03 18 87 
Water 
H6/L 

0 0076 U 
0 0290 U 
0 0100 u 
0 0100 u 

0 005 u 
0 7500 U 
0 005 U 

0 0220 u 
0 0100 u 

0 2  u 
0 0063 U 
0 0069 U 
0 0002 0 

5 0  U 

0 0200 u 
0 0051 U 
0 0220 u 
2 1000 u 
0 0370 U 
0 005 U 

0 0 6  U 
0 005 U 

0 0200 u 
0 0 1  u 

0 0240 U 
0 03 
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0187 881 023 
18 03 19 87 
Water 
HG/L 

0 0076 U 
0 0290 U 

0 0 1  u 
0 0100 u 
0 005 U 

0 7500 U 
0 005 U 

0 0220 u 
0 0100 u 

0 2  IJ 
0 0063 U 
0 0069 U 
0 0002 u 

5 0  u 

0 0200 u 
0 OOSl u 
0 0220 u 
2 1000 u 
0 0370 U 
0 005 U 
0 0 6  U 

0 005 U 
0 0200 U 

0 0 1  u 
0 0240 U 

0 0 2  u 



HESTON ANALYTICS 
METALS 

INORGANICS DATA SUNNARY REPORT 

BX latch Nurber - -  
Sarple Information 

I 
1 - -  

Metals 

I S i l ver  (Ag) total 

I 
I 
1 
I 
I 
3 
3 
I 

Aluminur ( A l )  
Arsenic (As) 
Bariur (Ea) 
Bs ry l l i ua  (8e) 
Calcium (Ca) 
Cadriur (Cd) 
Cobalt (Co) 
Chroriur (Cr) 
Cesiur (Cs) 
Copper (Cu) 
I ron  (Fe) 
m c u r y  (Hg) 
Potas s iw  (K ) 
L i t h u r  (Li) 
Nagnssuir (Mg) 
hnganese (Mn) 
tlolybdanua(f!o) 

Nickel ( M i )  
Lead (Pb) 
Antimony (Sb) 
Seleniur (Se) 
Strontiur (Sr) 
Thallium (11) 
Vanadiur (V ) 
h n c  (Zn) 

%diu# (Na) 

total 
total 
total 
total 
total 
total 
total  
total 
total 
total 
total 
total 
total 
total 
total 
total 
total  
total 
total 
total 
total 
total 
total 
total 
total 
total 

RFW Batch I D  
Custorer I D  

Natrix 
Units 

Client ROCKWELL (ROCKY FLATS) - 

0187 881 025 
TB 03 20 23 87 
Ya ter Hater 
M6/L MGlL 

0187 881 029 
18 03 24 87 

0 0076 
0 0290 

0 0100 

0 7500 

0 0220 
0 0100 

0 0063 
0 0069 

U 
U 

U 

U 

U 
U 

U 
U 

0 0076 U 
0 0290 U 

0 0 1  u 
0 0100 u 

0 005 u 
0 7500 U 
0 005 u 

0 0220 u 
0 0100 u 

0 2  u 
0 0063 U 
0 0069 U 
0 0002 u 

5 0  U 

0 0200 u 0 0200 u 
0 0051 u 0 0051 U 
0 0220 u 0 0220 u 
2 1000 u 2 1000 u 
0 0370 U 0 0370 U 

0 005 u 
0 0 6  U 

0 005 U 
0 0200 u 0 0200 u 

0 0 1  u 
0 0240 U 0 0240 U 

0 0 2  u 

0187 881 032 
18 03 25 87 
Water 
M6/ L 

0 0076 U 
0 0290 U 
0 0100 u 
0 0100 u 
0 005 U 

0 7500 U 
0 0050 U 
0 0220 u 
0 0100 u 

0 2  u 
0 0063 U 
0 0069 U 
0 0002 u 

s o  u 

0 0200 u 
0 0051 U 
0 0220 u 
2 1000 u 
0 0370 U 
0 0050 u 

0 0 6  U 
0 005 u 

0 0200 u 
0 0100 u 
0 0240 U 

0 0 2  u 
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0187 881 034 
18 03 26 87 

H6/ L 
Hater 

0 0076 U 
0 0290 U 
0 0100 u 
0 0100 u 
0 005 u 

0 7500 U 
0 0050 U 
0 0220 u 
0 0100 u 

0 2  u 
0 0063 U 
0 0069 U 
0 0002 u 

5 0  u 

0 0200 u 
0 0051 U 
0 0220 u 
2 1000 u 
0 0370 U 
0 0050 u 

0 0 6  U 
0 005 U 

0 0200 u 
0 0100 u 
0 0240 U 

0 0 2  u 



R F W  Batch Number 

Sample Information 

Hetals 

S i l ve r  (Ag) 

Arsenic (As) 
Barium (Ea) 
8eryllium (le) 
Calcium (Ca) 
Cadmium (Cd) 
Cobalt (Co) 

Cesium (Cs) 
Copper (Cu) 
I ron  (Fa) 
Hercury (Hg) 
Potassium (K ) 
Lithium (Li) 
Hagnesuir (Hg) 
Hanganese (Hn) 
ttolybdenum( no) 
Sodium (Ma) 
Nickel (NI) 
Lead (Pb) 
Antimony (Sb) 
Selenium (Se) 
Strontiur (Sr) 
Thalliur (11) 
Vanadiur (V ) 
Zinc (Zn) 

AlU8lllU8 (A I )  

Chromium (Cr) 

total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
to tal  
total 
total 
total 
total 

HESTON n tuwc s  
HETRLS 

INORGANICS DATA SUHHARY REPORT 

Client ROCKWELL (ROCKY FLITS) 

RFU Batch I D  
Customer I D  

0187 881 036 
18 03 30 87 

Matrix Water 
Units NG/L 

0 0076 U 
0 0290 U 
0 0100 u 
0 0100 u 
0 005 u 

0 7500 U 
0 0050 u 
0 0220 u 
0 0100 u 

0 2  u 
0 0063 U 
0 0069 U 
0 0002 u 

5 0  U 

0 0200 u 
0 0051 U 
0 0220 u 
2 1000 u 
0 0370 U 
0 0050 u 

0 0 6  U 
0 005 U 

0 0200 u 
0 0100 u 
0 0240 U 

0 0 2  u 

0187 881 058 
18 04 16 87 
Water 
H6/L 

0 0076 U 
0 0290 U 
0 0100 u 
0 0100 u 
0 005 u 

0 7500 U 
0 0050 u 
0 0220 u 
0 0100 u 

0 2  u 
0 0084 
0 0069 U 
0 0002 u 

5 0  U 

0 0200 u 
0 0051 u 
0 0220 u 
2 1000 u 
0 0370 U 
0 0050 u 

0 0 6  U 
0 005 U 

0 0200 u 
0 0100 u 
0 0240 U 

0 0 2  u 

0187 881 071 
TB 05 05 87 
Water 
H6/L 

0 0076 U 
0 0290 U 
0 0100. u 
0 0100 u 
0 005 u 

0 7500 U 
0 0050 U 
0 0220 u 
0 0100 u 

0 2  u 
0 0063 U 
0 0069 U 
0 0002 u 

5 0  U 

0 0200 u 
0 0051 U 
0 0220 u 
2 1000 u 
0 0370 U 
0 0050 u 

0 0 6  U 
0 005 U 

0 0200 u 
0 0100 u 
0 0240 U 

0 0 2  u 
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0187 881 085 
18 05 12 87 
Hater 
n6/L 

0 0076 U 
0 0290 U 
0 0100 u 
0 0100 u 
0 005 U 

2 4075 
0 0050 u 
0 0220 u 
0 0100 u 

0 2  u 
0 0063 U 
0 0078 
0 0002 u 

5 0  U 

0 4463 
0 oos1 u 
0 0220 u 
2 1000 u 
0 0370 U 
0 0050 u 

0 0 6  U 
0 005 U 

0 0200 u 
0 0100 u 
0 0240 U 

0 0 2  u 



RFW Batch Nurber 

Sarple Inforration 

RFW Batch ID 
Customer ID 

Hatrix 
Units 

Hetals 

S i lver (Ag) total 
Alurinur (ill) total 
Arsenic (As) total 
Eariur (Ea) total 
Beryl l iur  (Ee) total 
Calcium (Ca) total 

Cobalt (Co) total 
ChrORiUm (Cr) total 
Cesiur (Cs) total 
Copper (Cu) total 
I ron (Fa) total  
Hercury (Hg) total 
Potassium ( K  ) total 
Lithiun (L i )  total 
HagneSUiB (Hg) total 
Hanganese (nn) total 
Holybdenur(M0) total 
Sodiur (#a) total 
Nickel (Ni) total 
Lead (Pb) total 
Antirony (Sb) total 
Selenium (Se) total 
Strontiur (Sr) total 
Thalllur (11) total 
Vanadiur (V ) total 
Zinc (Zn) total 

CadRlUR (Cd) total 

WESTON ANALYTICS 
METALS 

INORGANICS DATA SUHHllRY REPORT 

Client ROCKUELL (ROCKY FLATS) 

0187 E81 106 
18 05 19 87 
Water 
n6/L 

0 0076 U 
0 0290 U 
00100  u 
0 0100 u 
0 005 u 

1 6417 
0 0050 u 
0 0220 u 
0 0100 u 

0 2  u 
0 0063 U 
0 0119 
0 0002 u 

5 0  u 

0 2829 
0 OOSl u 
0 0220 u 
2 1000 u 
0 0370 U 
OODSO u 

0 0 6  U 
0 005 u 

0 0200 u 
0 0100 u 
0 0240 U 

0 0 2  u 
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0287 881 011 0287 881 031 0287 881 050 
TRPBLK 05 27 e7 
Water Water Water 

TRPBLK 06 04 87 TRPELK 06 18 87 

nG/L ns/L H6/L 

0 0076 
0 0290 

0 01 
0 0100 
0 005 

2 9668 
0 005 

0 0220 
0 0100 

0 2  
0 0063 
0 0205 
0 0002 

5 0  
U 
U 

0 5595 
0 0051 u 
0 0220 u 
2 1000 u 
0 0370 U 
0 017 

0 0 6  U 
0 005 u 

0 0200 u 
0 0 1  u 

0 0240 U 
0 0200 u 

0 0076 U 
0 0290 U 

0 0 1  u 
0 0100 u 
0 005 u 

0 7500 U 
0 005 u 

0 0220 u 
0 0100 u 

0 2  u 
0 0063 U 
0 0069 U 
0 0002 u 

5 0  u 

0 0200 u 
0 0051 u 
0 0220 u 
2 1000 u 
0 0370 U 
0 006 
0 0 6  U 

0 005 u 
0 0200 u 

0 0 1  u 
0 0240 U 
0 0200 u 

0 0076 U 
0 0290 U 

0 0 1  u 
0 0100 u 
0 005 u 

0 7500 U 
0 005 u 

0 0220 u 
0 0100 u 

0 2  u 
0 0063 U 
0 0070 
0 0002 u 

5 0  u 

0 0200 u 
0 0051 u 
0 0220 u 
2 1000 u 
0 0370 U 
0 034 

0 0 6  U 
0 005 u 

0 0200 u 
0 0 1  u 

0 0240 U 
0 0200 u 



RFW Batch Nuaber 

Sarple Inforaation 
- 

Metals 

S i l ve r  (Ag) total 
Alurinur (111) total 
Arsenic (As) total 
tariua (Ea) total 
Eeryl l iur  (8e) total 
Calciua (Ca) total 
Cadaiur (Cd) total 
Cobalt (Co) total 
Chroaiun (Cr) total 
Cesiuf (Cs) total 
Copper (Cu) total 
I ron  (Fe) total  

Potassiua ( K  ) total 
Lithiua (11 )  total 
ttagnesuir (Mg) total 
Hanganese (Mn) total 
ttolybdenua(Mo) total 
Sodiur (Na) total 
Nickel (Ni) total 
Lead (Pb) total 
Antiaony (Sb) total 
Seleniua (Se) total 
Strontium (Sr) total 
Thalliua (11) total 
Yanadrur (V ) total 
Zinc (Zn) total 

HtrrCUry (Hg) total 

WESTON WLYTICS 

INORGANICS DATA SUMMARY REPORT 
mTnLs 

Client ROCKWELL (ROCKY FLATS) 

RFW Batch I D  
Custoaer ID 

0287 881 068 
TRPELK 06 25 87 

Matrix Water 
Units N6/L 

0 0076 U 
0 0290 U 

0 0 1  u 
0 0100 u 
0 005 u 

0 7500 U 
0 005 u 

0 0220 u 
0 0100 u 

0 2  u 
0 0063 U 
0 0114 
00002  u 

5 0  u 

0 0200 u 
0 0051 u 
0 0220 u 
2 1000 u 
0 0370 U 
0 030 

0 0 6  U 
0 005 u 

0 0200 u 
0 0 1  u 

0 0240 U 
0 0200 u 

0387 881 021 
TRPELK 07 02 87 
Water 
n6/L 

0 0076 U 
0 0290 
0 005 u 

0 0100 u 
0 005 u 

0 7500 U 
0001 u 

0 0220 u 
0 0100 u 

0 0 2  u 
0 0071 
0 0247 
0 0002 u 

0 5  U 

0 0525 
0 0051 u 
0 0220 u 
2 1000 u 
0 0370 U 
0 005 u 
0 0 2  u 

0 005 U 
0 0200 u 

0 0 1  u 
0 0240 U 
0 0295 

0387 881 042 
TRPBLK 07 15 87 
Water 
A6/L 

0 0076 U 
0 0290 U 
0 005 u 

0 0100 u 
0 005 u 

0 7500 U 
0001 u 

0 0220 u 
0 0100 u 

0 0 2  u 
0 0124 
0 0197 
0 0002 u 

0 5  U 

0 0213 
0 0051 u 
0 0220 u 
2 1000 u 
0 0370 U 
0 005 u 
0 0 2  u 

0 005 u 
0 0200 u 

0 0 1  u 
0 0415 
0 0200 u 
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0387 881 056 
TRPELK 07 24 87 
Water 
H6/L 

0 0076 U 
0 0290 U 

0 005 u 
0 0100 u 

0 005 U 
0 7500 U 
0 001 u 

0 0220 u 
0 0100 u 

0 0 2  u 
0 0063 U 
0 0248 
0 0002 u 

0 1  J 

0 0200 u 
0 0051 U 
0 0220 u 
2 1000 u 
0 0392 
0 005 u 

0 0 2  u 
0 005 U 

0 0200 u 
0 0 1  u 

0 0246 
0 0200 u 



RFH Batch Number 

Sarple Inforration 

Hetals 

S i lver (Ag) 
Alurinur (Al)  
arsenic (As) 
8atiur (ea) 
Beryl l iur  (Be) 
Calciur (Ca) 
Cadriur (Cd) 
Cobalt (Co) 
Chroriur (Cr) 
Cesium (Cs) 
Copper (Cu) 
I ron  (Fe) 
Hercury (Hg) 
Potassium (K ) 
Lithiur  ( L i )  
ttagnesuir (ttg) 
Hanganese (Hn) 
Holybdenur( no) 
Sodium (Na) 
Nickel ( N i )  
Lead (Pb) 
Antimony (Sb) 
Selenium (Se) 
Strontiur (Sr) 
Thalliur (11) 
Vanadiur (V ) 
Zinc (Zn) 

total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 

WESTON ANALYTICS 
HETALS 

IMRGANICS DATA SUHflARY REPORT 

Client ROCKHELL (ROCKY FLATS) 

RFH Batch ID  0387 881 066 0387 881 078 

Hatrix Hater Hater 
Units H6/L H6/L 

Custorer I D  TRP8LK 07 31 87 TRPBLK 08 06 87 

0 0076 
0 0290 
0 005 

0 0100 
0 005 

0 7500 
0 001 

0 0220 
0 0100 

0 02 
0 0063 
0 0290 
0 0002 

0 5  

0 0200 
0 0051 
0 0220 
2 1000 
0 0370 
0 005 
0 02 

0 005 
0 0200 

0 01 
0 0240 
0 0200 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

0 0076 U 
0 0290 U 
0 005 u 

0 0100 u 
0 005 u 

0 7500 U 
0 001 u 

0 0220 u 
0 0100 u 

0 0 2  u 
0 0063 U 
0 0143 
0 0002 u 

0 5  U 

0 0207 
0 0051 U 
0 0220 u 
2 1000 u 
0 0370 U 
0 005 U 
0 0 2  u 

0 005 u 
0 0200 u 

0 0 1  u 
0 0240 U 
0 0200 u 

0387 881 087 
TRPBLK 08 11 87 
Ha tat 
H6/L 

0 0076 U 
0 0290 U 
0 005 U 

0 0100 u 
0 005 U 

0 7500 U 
0 001 u 

0 0220 u 
0 0129 

0 0 2  u 
0 0063 U 
0 0149 
0 0002 u 

0 5  u 

0 0200 u 
0 0051 U 
0 0220 u 
2 1000 u 
0 0370 U 
0 005 u 
0 0 2  u 

0 005 U 
0 0200 u 

0 0 1  u 
0 0240 U 
0 0200 u 
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0387 881 100 
TRPBCK 08 21 87 
Hater 
H6/L 

0 0076 U 
0 0290 U 

0 0 2  u 
0 0100 u 
0 005 u 

0 7500 U 
0 001 u 

0 0220 u 
0 0147 

0 0 2  u 
0 0078 
0 0182 
0 0002 u 

0 0 2  J 

0 0200 u 
0 0051 u 
0 0220 u 
2 1000 u 
0 0370 U 
0 005 u 

0 0 2  u 
0 005 u 

0 0200 u 
0 0 1  u 

0 0240 U 
0 0200 u 



I 

I 
I 
1 
1 
I 
8 

n 

R F W  Batch Nurber 

Sarple Inforration 

ltetals 

S i lver (Ag) 
Alurinun ( A l )  
Arsenic (As) 
Barium (sa) 
l e r y l l i u r  (Be) 
Calciur (Ca) 
Cadriur (Cd) 
Cobalt (Co) 
ChrORiUR (Cr) 
Cesiur (Cs) 
Copper (Cu) 
I r on  (Fe) 
h r c u r y  (Hg) 
Potassiuo (K ) 
Lithiur  (ti) 
tbgnesuir (19) 
knganese (nn) 
flolybdenu@( no) 
Sodium (Ma) 
Nickel (Ni) 

Lead (Pb) 
Antirony (Sb) 
Seleniur (Se) 
Strontiur (Sr) 
Thallium (Tl) 
Vanadium ( V  ) 
Zinc (Zn) 

total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 

WESTON RNRLYTICS 

INORGIINICS DATA SUIINIIRY REPORT 
nmLs  

Client ROCKWELL (ROCKY FLATS) 

RFW Batch ID 
Cus torer ID 

0387 881 110 
TRPBLK 08 28 87 

natrix Yater 
Units N6/L 

0 0076 U 
0 0290 U 
0 005 u 
0 0100 u 
0 005 u 
0 7500 U 
0 001 u 
0 0220 u 
0 0100 u 
002 u 

0 0063 U 
0 0094 
0 0002 u 

0 0 3  J 

0 0200 u 
0 0051 u 
0 0220 u 
2 1000 u 
0 0370 U 
0 005 u 
002 u 
0 005 U 
0 0200 u 
001 u 

0 0240 U 
0 0200 u 

0687 881 007 
TRPBLK 09 11 87 
Yater 
n6/L 

0 0076 U 
0 0290 U 
0 005 U 

0 0100 u 
0 005 U 
0 7500 U 
0 001 u 
0 0220 U 
0 0100 u 
002 u 

0 0063 U 
0 0069 U 
0 0002 u 
002 J 
0 11 

0 0200 u 
0 0051 u 
0 0220 u 
2 lobo u 
0 0370 U 
0 001 J 
002 u 
0 005 U 
0 0200 u 
001 u 

0 0240 U 
0 0200 u 

0387 881 125 
TRPBLK 09 18-87 
Water 
ns/L 

0 0076 U 
0 0290 U 
0 005 u 
0 0100 u 
0 005 u 
0 7500 U 
0 001 u 
0 0220 u 
0 0100 u 
002 u 

0 0063 U 
0 0069 U 
0 0002 u 
002 J 

0 0200 u 
0 0051 u 
0 0220 u 
2 1000 u 
0 0370 U 

0 005 U 
002 u 

0 005 u 
0 0200 u 
001 u 

0 0240 U 
0 0200 u 

Page 184 

0387 881 130 
TRPBLK 09 25 87 
Ya ter 
ns/L 

0 0076 U 
0 0290 U 
0 005 U 

0 0100 u 
0 605 u 
U 7500 U 
0 001 u 
0 0220 u 
0 0100 u 
0 0 2  u 

0 0063 U 
0 0209 
0 0002 u 

0 0 5  J 

0 0352 
0 0051 U 
0 0220 u 
2 io00 J 
0 0370 U 
0 005 U 
0 0 2  u 
0 004 J 

0 0200 u 
0 0 1  u 

0 0240 U 
0 0200 u 



RFW Batch Nurber 

Sarple Inforration 

WESTON ANdLYTICS 
HETALS 

INORGANICS DATA SUnNARY REPORT 

Client ROCKHELL (ROCKY FLATS) Page 156 

RFW 8atch ID 8706 058 OOOl8L 8706 024 OOOlBL 8706 014 0001BL 8705 057 OOOlEL 
Custorer ID BlANK BLANK BLAMK BLANK 

Hatrix Water Water Water 
Units U6/L U6/L U6/L US/L 

Hetals 

S i lver (Ag) 
Alurinur (111) 
Arsenic (As) 
Eariur (Ea) 
Beryl l iur  (Be) 
Calcium (Ca) 
Cadriur (Cd) 
Cobalt (Co) 
Chr08lUr (Cr) 
Cesiur (Cs) 
Copper (Cu) 
I ron  (Fa) 
Hercury (Hg) 
Potassium (K 

Hagnesuir (Ng) 
Hanganese (Hn) 
Holybdenur(Ho) 
Sodium (Na) 
Nickel ( N i )  
Lead (Pb) 
Antirony (Sb) 
Seleniur (Se) 
Strontium (Sr) 
Thalliur (11) 
Vanadium (V ) 
Zinc (Zn) 

LlthiUr (Li) 

total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 

10 00 u 
200 00 u 
10 00 u 

200 00 u 
5 0 0  U 

5000 00 u 
5 0 0  u 

50 00 U 
1000 u 

NR 
25 00 U 

100 00 u 
0 2 0  u 

5000 00 u 

5000 00 U 
15 00 u 

NR 
5000 00 U 

40 00 U 
5 0 0  u 

60 00 U 
5 0 0  0 

100 00 u 
10 00 u 
50 00 u 
20 00 u 

2 0  u 
31 U 

2 0  u 
9 1  u 
0 4  U 
62 U 

0 8  u 
4 4  u 
2 0  u 

4 0  U 
6 2  U 

0 0 2  u 
200 u 

NR 

46 U 
2 0  u 
NR U 

200 u 
4 0  U 
1 0  u 
12 u 

1 0  u 
11 u 

2 0  u 
4 0  u 
2 0  u 

2 0 0  u 
31 00 U 
2 0 0  u 
9 4  u 

0 4 0  U 
62 00 U 

0 6 0  U 
2 0 0  u 
2 0 0  u 

3000 00 U 
4 4 0  U 
5 0 0  u 
0 0 2  u 

200 00 u 

46 00 U 
2 0 0  u 

100 00 u 
200 00 u 

4 0 0  U 
1 0 0  u 

12 00 u 
1 0 0  u 

11 00 u 
2 0 0  u 
4 0 0  U 
2 0 0  u 

10 00 u 
200 00 u 
10 00 u 

200 00 u 
5 0 0  u 

5000 00 u 
5 0 0  u 

50 00 U 
10 00 u 

NR 
25 00 U 

100 00 u 
0 2 0  u 

5000 00 u 

5000 00 U 
15 00 u 

NR 
5000 00 u 

40 00 U 
5 0 0  U 

60 00 U 
5 0 0  U 

100 00 u 
10 00 u 
5 0 0 0  u 

2 2  J 



R 
I 
I 
I 

1 
I 
8 
1 
1 
I 
I 
8 
I 

m 

RFW latch Nurber 

Sample Inforration 

Me ta l s  

S i l ve r  (Ag) total 
Alurinur ( A l )  total 
Arsenic (As) total 
8ariur (ea) total 
Beryl l iur  (Be) total 
Calciur (Ca) total 
Cadriur (Cd) total 
Cobalt (Co) total  
Chroriur (Cr) total 
Cesiur (Cs) total 
Copper (Cu) total 
I ron  (Fe) total 
Mercury (Hg) total 
Potassiur (K ) total 
L ithiur  (Li) total 
Hagnesuir (Hg) total 
Manganese (Mn) total 
Holybdenur(Mo) total 
Sodium (Ma) total 
Nickel (Mi) total 
Lead (Pb) total 
Antirony (Sb) total 
Seleniur (Se) total 
Strontium (Sr) total 
Thalliur (11) total 
Vanadium (V ) total 
Zinc (Zn) total 

WESTON AWLYTICS 
METALS 

INORGANICS DATA SUMARY REPORT 

Client ROCKWELL (ROCKY FLATS) 

RFW latch I D  8710 016 00018s 8709 038 OOOlUS 8709 052 00018s 
Customer ID  BLANK SPIKE BLANK SPIKE BLANK SPIKE 

Matrix sol1 so11 S o i l  
Units U6/L U6/L U6/L 

90 t 
94 t 
92 t 
98 t 
94 t 
98 t 
91 t 
97 t 
92 t 
NR 
89 t 
96 t 

106 t 
108 Z 

97 t 
97 % 
NR 

102 t 
93 t 
75 % 
94 t 
82 t 
96 % 
96 t 
96 t 
93 t 

88 t 
93 t 
83 t 

100 t 
96 t 
95 t 
93 t 
96 t 
97 t 
NR 
89 t 
95 t 

116 t 
92 Z 

94 t 
96 t 
NR 
87 t 
93 t 
98 t 

113 t 
73 t 
97 t 
79 t 
95 t 
83 t 

83 t 
88 t 
96 % 
94 t 
92 t 
94 t 

103 t 
102 t 
80 t 
NR 
75 t 
92 t 

103 t 
82 t 

88 t 
92 8 
NR 

101 % 
90 t 
91 t 
75 t 
80 t 
92 t 

104 t 
92 t 

100 t 

Page 157 

8709 058 OOOl8S 
BLANK SPIKE 
S o i l  
U6/ L 

92 t 
93 t 

103 t 
101 t 
93 t 
92 t 
99 t 

101 t 
93 t 
NR 
88 t 
94 t 

117 t 
85 t 

88 t 
90 t 
NR 
94 t 
90 t 
92 t 
75 t 
76 t 

104 S 
100 t 
92 t 

104 t 



#I+ 8atch Number 

Sample Information 
- 

WESTW ANALYTICS 
HETALS 

INORGANICS DATA SUNHARY REPORT 

Client ROCKWELL (ROCKY FLATS) Page 158 

8709 011 OOOlBS 8709 002 OOOlBS RFW Batch I D  8709 064 00018s 8709 075 OOOlBS 
Custorer I D  BLANK SPIKE BLANK SPIKE BLANK SPIKE BLANK SPIKE 

Hatrix so1 1 so11 Soil  8011 
Units U6/L U6/L &/ L U6/L 

3ilWr (Ag) 
Aluminum (Al) 
Arsenic (As) 
Barrur (ea) 
Beryllium (88) 
Calcium (Ca) 
Cadmium (Cd) 
Cobalt (Go) 
Chrariur (Cr) 

Copper (Cu) 
Iron (Fe) 
Wcw (Hg) 
Potasslur (K ) 
Ll th iUm (Li) 
Hqnesuim (Hg) 
mganese Inn) 
Holybdenur( no) 
Sodiur (Na) 
Nickel (Ni) 
Lead (Pb) 
Antirony (Sb) 
Selenium (Se) 
3trontiur (Sr) 
Thalliur (11) 
Yanadiur (V ) 
Lrnc (Zn) 

C8SlUm (CS) 

total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 

62 t 
93 t 

102 t 
97 t 
90 t 
92 t 
94 t 
96 t 
97 t 
NR 
94 t 
92 t 

106 t 
89 % 

91 t 
90 t 
NR 
92 t 
87 t 
89 t 
97 t 
92 t 
90 t 

104 Z 
90 t 
94 t 

84 t 
97 t 
84 t 
94 t 
97 t 
98 t 
95 t 
92 t 
91 t 
NR 
90 t 
98 t 

108 t 
93 t 

91  t 
97 t 
NR 
95 t 
95 t 
85 t 
95 t 
70 t 
92 t 

117 Z 
96 t 
90 t 

82 t 
86 % 
91 Z 
83 t 

101 t 
83 t 
95 t 
96 t 
95 t 
NR 
88 t 

100 t 
108 t 
81 t 

82 t 
99 t 
NR 
91 t 
98 t 
92 t 
95 t 
94 t 
72 t 
85 t 
98 t 
85 t 

80 t 
92 t 
93 t 
95 z 

108 t 
94 t 

100 t 
101 t 
92 t 
NR 
90 t 
96 t 

102 t 
125 t 

94 t 
96 t 
NR 
98 t 
94 t 

114 t 
132 t 
93 t 
95 t 
95 s 
96 Z 

101 z 

I 
8 



I 
‘ M  

RFW Batch Wurber 

Sarple Information 

WESTON ANALYTICS 
HETALS 

INORGANICS DIT4 SUMARY REPOR ‘I 

Client ROCKWELL (ROCKY FLATS) 

RFW Batch ID 8708 044 00018S 8708 030 OOOl8S 
Custorer ID ELANR SPIKE BLANK SPIKE 

Hatrix so11 so1 1 
Units U6/L U6/L - 

Hetals 

S i lver (Ag) 
Alurinua (Rl) 
Arsenic (As) 
Bariur (Ea) 
Beryl l iur  (Be) 
Calcium (Ca) 
Cadriur (Cd) 
Cobalt (Co) 
Chroriur (Cr) 
Cesiur (Cs) 
Copper (Cu) 
I ron (Fe) 
Hercury (Hg) 
Potassiur ( K  ) 
Lith1ur (Li) 
Nagnesuir (Hg) 
Hanganese (Mn) 
nolybdenur( no) 
Sodium (Na) 
Nickel (Hi) 
Lead (Pb) 
Antirony (Sb) 
Seleniur (Se) 
Strontiur (Sr) 
Thalliur (11) 
Vanadiur (V ) 
Zinc (Zn) 

total 
total  
total 
total 
total 
total 
total 
to tal 
total 
total 
total 
total 
total 
total 
to tal  
total 
total 
total 
total 
total 
total 
total 
total  
to ta l  
total 
total 
total 

80 t 
97 t 

143 t 
94 t 

110 t 
98 Z 
86 t 
93 t 

107 t 
NR 

102 t 
98 t 

100 t 
95 t 

99 t 
100 t 
NR 
90 t 
99 t 
79 t 

126 t 
77 t 
93 t 

214 t 
101 t 
92 t 

84 t 
92 t 

118 t 
95 Z 
96 t 
92 t 
90 t 
94 t 
84 t 
NR 
87 t 
95 t 

101 t 
81 t 

93 t 
92 t 
NR 
93 t 
87 t 
83 t 

108 t 
103 t 
91 t 
96 t 
92 t 
96 t 

8708 010 00018s 
8LANU SPIRE 
so1 1 
UG/L 

94 t 
98 t 
98 t 
93 t 

106 t 
95 Z 
84 Z 
91 t 
97 t 
NR 
93 t 
96 t 

100 t 
88 t 

94 t 
96 t 
NR 
99 5 
92 t 
83 t 
82 t 
88 t 
93 t 
88 t 
96 t 
93 t 

Page 159 

8707 103 00016s 
ELANK SPIKE 
S o i l  
U6/ L 

90 t 
95 t 

124 t 
95 t. 

106 t 
96 t 
98 t 
97 t 

104 t 
NR 
95 t 
97 t 

108 t 
91 t 

96 t 
94 t 
NR 

105 t 
96 t 
86 t 
94 t 
84 t 
95 t: 
93 t 
98 t 
96 t 



RFY Batch Murber 

Sarpls  Inforration 
- 

WESTON WlltYTICS 
HETALS 

INORGANICS DATA SUHtlARY REPORT 

Client ROCKHELL (ROCKY FLATS) Page 160 

RFW Batch I D  8707 059 OOOlBS 8707 042 00018S 8706 065 OOOlBS 8706 024 OOOlBS 
Custorer ID BLANK SPIKE BLANK SPIKE BLANK SPIKE BLANK SPIKE 

ttatrix S o i l  So i l  S o i l  Hater 
Units UG/L UG/L UG/L 

b t a l s  

S i l ve r  (Ag) 
Alurinur ( A l )  
Arsenic (As) 
Bariur (Ea) 
Beryl l iur  (Be) 
Calciur (Ca) 
Cadriur (Cd) 
Cobalt (Co) 
Ghroriur (Cr) 
Cesiur (Cs) 
Copper (Cu) 
I r on  (Fa) 
Hercury (Hg) 
Potassiur (K ) 
L i t h i w  (Li)  
Hagnesuir (Ng) 
Manganese (Hn) 
Holybdenur(tlo) 
Sodiur (Ma) 
Nickel (Hi) 
Lead (Pb) 
Antirony (Sb) 
Seleniur (Se) 
Strontiur (Sr) 
Thalliur (11) 
VanadiUR (V ) 
Zinc (Zn) 

total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 

96 t 
99 t 
94 t 
95 t 
96 t 
85 t 
93 t 
95 t 
NR 
94 t 
99 t 
90 t 
95 t 

95 t 
97 t 
NR 
98 t 
91 t 
90 t 

103 t 
60 t 
93 t 

112 t 
101 t 
102 t 

86 t 
101 t 
65 t 
95 t 
96 t 
99 t 
90 t 
96 t 
96 t 
NR 
96 t 
98 t 
87 t 
88 t 

95 t 
96 t 
NR 
96 t 
96 t 
83 t 

101 t 
94 t 
96 t 

128 t 
102 t 
100 t 

91 t 
94 t 
68 t 
94 t 
98 t 
95 t 
88 t 
95 t 

108 t 
NR t 
90 t 
98 t 
99 t 
91 8 

96 t 
98 t 
NR 

106 t 
95 t 

106 t 
t 

80 t 
94 t 
80 t 

104 t 
96 t 

87 t 
96 t 

106 t 
96 t 
92 t 
94 t 
86 t 
94 t 
85 t 
NR 
92 t 
92 t 

120 t 
60 t 

94 0; 

93 t 
NR 
94 t 
93 # 
99 t 

125 t 
117 t 
93 t 
97 t 
95 t 
96 t 



I 
‘ I  
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R F W  Batch Number 

Sarple Inforration 

RFW Batch ID 
Cus toner ID 

Hatrix 
Units 

S i lver ( Ag) 
Alurinur ( A l )  
Arsenic (As) 
Bariur (ea) 
Beryl l iur  (6e) 
Calciur (Ca) 
Cadriur (Cd) 
Cobalt (Co) 
Chroriur (Cr) 
Cesiur (Cs) 
Copper (Cu) 
Iron (Fe) 
Hercury (Hg) 
Potassiur (K ) 

Hagnssuim (Hg) 
Hanganese (Hn) 
Holybdenur( no) 
Sodium (Na) 
Nickel (Ni) 
Lead (Pb) 
Antimony (Sb) 
Selenium (Se) 
Strontiur (Sr) 
Thallium (11) 
Vanadium (V ) 
Zinc (Zn) 

LlthiUr (Ll) 

total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 

HESTON ANALYTICS 

IWOR6ANICS DATA SUttHARY REPORT 
nETnLs 

Client ROCWYELL (ROCKY FLATS) 

8706 014 OOOlES 
8LANK SPIKE BLANK SPIKE 
Water Hater 
U6/L U6/L 

8705 057 OOOl8S 

90 t 
96 t 
85 t 
94 t 
99 t 
99 t 
92 t 
95 t 
94 t 

3000 00 U 
96 t 
97 t 

110 t 
84 # 

100 t 
94 t 

4 0 0  U 
109 t 
92 t 
92 t 
59 t 
89 t 
95 t 

100 # 
96 t 
95 t 

21 t 
94 t 
51 t 
96 t 
96 t 
91 t 
85 t 
91 t 
88 t 
NR 
94 t 
95 t 

104 t 
91 t 

91 t 
91 t 
NR 
88 t 
90 t 
88 t 
87 t 
27 t 
98 t 
63 # 
94 t 
69 t 

0187 881 057 
E612 04 15 87 
Water 
H6/ L 

0 0076 U 
0 0290 U 

0 0100 u 

0 7500 U 

0 0220 u 
0 0100 u 

0 0074 
0 0069 U 

0 0200 u 
0 0051 u 
0 0220 u 
2 1000 u 
0 0370 U 

0 0200 u 

0 0240 U 

Page 161 

0187 681 051 
E6 04 13 87 
Ha tar 
H6/L 

0 0076 U 
0 0290 U 
0 0100 u 
0 0100 u 

0 005 u 
0 7500 U 
0 0050 u 
0 0220 u 
0 0100 u 

0 2  u 
0 0076 
0 0069 U 
0 0002 u 

5 0  u 

0 0380 
0 0051 U 
0 0220 u 
2 1000 u 
0 0370 U 
0 0050 u 

0 0 6  U 
0 00s u 

0 0200 u 
0 0100 u 
0 0240 U 

0 0 2  u 



' I  WESTON ANALYTICS 
tlETALS 

INORGANICS DATA SUWARY REPORT 

I 

RFY Batch Nurber 

Sarple Inforration 

Hetals 

S i l ve r  (As) 
nlurinur (~1) 
Arsenic (as) 
8ariur (ea) 
Beryl l iur  (8e) 
Calciur (Ca) 
Cadriur (Cd) 
Cobalt (Co) 
ChrOriUR (Cr) 
Cesiur (Cs) 
Copper (Cu) 
I r on  (Fe) 
Hercury (Hg) 
Potassiur (K 
L i th iu r  (Li) 
ffagnesuir (Hg) 
Hanganese (Hn) 
Holybdenur(Ho) 
Sodiur (Na) 
Nickel (Ni) 
lead (Pb) 
Antirony (Sb) 
Selenium (Se) 
Strontiur (Sr) 
Thallium (11) 
Vanadiur (V ) 
Zinc (Zn) 

total 
total 
total 
total 
total 
total 
total  
total 
total 
total  
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 

Client ROCKHELL (ROCKY FLATS) 

RFW Batch I D  
Custorer ID 

0187 881 052 
F812 04 I4 87 

Hatrix Water 
Units H6/L 

0 0076 U 
0 0290 U 

0 0100 u 

0 7500 U 

0 0220 u 
0 0100 u 

0 0080 
0 0069 U 

00200 u 
0 0051 u 
0 0220 u 
2 1000 u 
0 0370 U 

0 0200 u 

0 0240 U 

0187 881 020 
F8 03 18 87 
Water 
H6/ L 

0 0076 U 
0 0290 U 
0 0100 u 
0 0100 u 
0 005 u 

0 7500 u 
0 0 0 5  u 

0 0220 u 
0 0100 u 

0 2  u 
0 0063 U 
0 0069 U 
0 0002 u 

5 0  u 

0 0200 u 
0 0051 u 
0 0220 u 
2 1000 u 
0 0370 U 
0 0 0 5  u 
0 0 6  U 

0 005 u 
0 0200 u 

0 0 1  u 
0 0240 U 

0 03 

0187 881 040 
FB 04 08 87 
Water 
H6/L 

0 0076 U 
0 0290 U 
0 0100 u 
0 0100 u 
0 005 u 

07500 U 
0 0050 u 
0 0220 u 
0 0100 u 

0 2  u 
0 0079 
0 0069 U 
00002 u 

5 0  u 

0 0200 u 
0 0051 u 
0 0220 u 
2 1000 u 
0 0370 U 
0 0050 u 

0 0 6  U 
0 005 u 

0 0200 u 
0 0100 u 
0 0240 U 

0 0 2  u 
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0187 881 086 
F8 05 12 87 
Water 
H6/L 

0 0076 U 
0 0290 U 
0 0100 u 
0 0100 u 
0 005 u 

3 0173 
0 0050 u 
0 0220 u 
0 0100 u 

0 2  u 
0 0063 U 
0 0184 
0 0002 u 

5 0  u 

0 5236 
0 0051 u 
0 0220 u 
2 1000 u 
0 0370 U 
0 0050 u 

0 0 6  U 
0 005 u 

0 0200 u 
0 0100 u 
0 0240 U 

0 0 2  u 



‘ I  
R F W  Batch Nurber 

Sarple Inforration 

Metals 

Silver (Ag) total 
Alurinur ( A l )  total 
Arsenic (As) total 
Bariur (Ea) total 
Berylliun (Ee) total 
Calciur (Ca) total 
Cadriur (Cd) total 
Cobalt (Co) total 
Chroriur (Cr) total 
Cesiur (Cs) total 
Copper (Cu) total 
Iron (Fe) total 
Hercury (Hg) total 
Potassiur ( K  ) total 
L i th iu r  (L i )  total 
Hagnesuir (ng) total 
tlanganese (nn) total 
nolybdenur(Ho) total 
Sodiur (Na) total 
Nickel (Ni) total 
Lead (Pb) total 
Antirony (Sb) total 
Seleniur (Se) total 
Strontium (Sr) total 
Thalliur (11) total 
Vanadium (V ) total 
Zinc (In) total 

HESTON nNALyTIcs 
HETALS 

INORGANSCS DATA SUHnAAY REPORT 

Client ROCKWELL (ROCKY FLATS) 

RFW Batch I D  0287 881 012 0287 881 032 

Matrix Hater Water 
Units H6/L n6/L 

Custorer I D  FLDELK 05 27 87 FLDELK 06 04 87 

* 

0 0076 U 
0 0290 U 

0 0 1  u 
0 0100 u 
0 005 u 

2 5493 
0 005 U 

0 0220 u 
0 0100 u 

0 2  u 
0 0063 U 
0 0218 
0 0002 u 

5 0  U 

0 4767 
0 0051 
0 0220 
2 1000 
0 0370 
0 018 
0 06 

0 005 
0 0200 

0 01 
0 0240 
0 0200 

U 
U 
U 
U 

U 
U 
U 
U 
U 
U 

0 0076 U 
0 0834 

0 0 1  u 
0 0100 u 
0 005 U 

0 7500 U 
0 005 U 

0 0220 u 
0 0100 u 

0 2  u 
0 0063 U 
0 0437 
0 0002 u 

5 0  U 

0 0300 
0 0051 U 
0 0220 u 
2 1000 u 
0 0370 U 
0 005 U 
0 0 6  U 

0 005 U 
0 0200 u 

0 0 1  u 
0 0240 U 
0 0200 u 

0287 861 051 
FLDELK 06 18 87 
Hater 
N I L  

0 0076 U 
0 0290 U 

0 0 1  u 
0 0100 u 
0 005 u 

0 7500 U 
0 005 U 

0 0220 u 
0 0100 u 

0 2  u 
0 0063 U 
0 0069 U 
0 0002 u 

5 0  u 

0 0200 u 
0 0051 U 
0 0220 u 
2 LOO0 u 
0 0370 U 
0 034 
0 0 6  U 

0 005 U 
0 0200 u 

0 0 1  u 
0 0240 U 
0 0200 u 
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0287 881 069 
FLDBLK 06 25 87 
Hater 
n6/L 

0 0076 U 
0 0353 

0 0 1  u 
0 0100 u 

0 005 U 
0 7500 U 
0 005 U 

0 0220 u 
0 oioo u 

0 2  u 
0 0063 U 
0 0307 
0 0002 u 

5 0  U 

0 0200 u 
0 0051 u 
0 0220 u 
2 1000 u 
0 0370 U 
0 024 
0 0 6  U 

0 005 U 
0 0200 u 

0 0 1  u 
0 240 U 

0 0200 u 



R F W  Batch Nurber 

Sarple information 

WESTON ANALYTIGS 
H E M S  

INORGANICS DATA SUHnllRY REPORT 

Client ROCKWELL (ROCKY FLATS) Page 164 

RfW Batch I D  0387 881 022 0387 881 041 0387 881 057 0381 881 067 

ftatrix Water Water Water Wa tar 
Units HG/L n6JL n6/L ftG/L 

Custorer I D  FLDBLK 07 02 87 FLDBLK 07 15 87 fLD8LK 07 24 87 FLDBLK 07 31 87 

Hetals 

S i l ve r  (Ag) total 
Alurinur ( A i )  total 
Arsenic (As) total 
Eariur (Ea) total 
Berylh~r (ne) total 
Calciur (Ca) total 
Cadmium (Cd) total 
Cobalt (Co) total 
Chroriur (Cr) total 
Cesiur (Cs) total 
Copper (Cu) total 
I r on  (Fe) total 
ftercury (Hg) total 
Potassiur (K ) total 
L i th iu r  (LI) total 
tlagnesuir (Hg) total 
nanganese (Hn) total 
nolybdenur(Ho) total 
Sodiur (Na) total 
Mickel (Ni) total 
lead (Pb) total 
Antirony (Sb) total 
Seleniur (Se) total 
Strontiur (Sr) total 
Thrl l iur  ( T l )  total 
Vanadiur ( V  ) total 
Zinc (Zn) total 

0 0076 U 
0 0330 
0 005 u 

0 0100 u 
0 005 u 

0 9906 
0 001 u 

0 0220 u 
0 0100 u 

0 0 2  u 
0 0087 
0 0175 
0 0 0 0 2  u 

0 5  U 

0 2343 
0 0051 u 
0 0220 u 
2 7642 
0 0370 U 
0 005 u 
0 0 2  u 

0 0 0 5  u 
0 0200 u 

0 0 1  u 
0 0240 U 
0 0285 

0 0076 U 
0 0290 U 

0 00s u 
0 0100 u 
0 005 u 

0 7500 u 
0 001 u 

0 0220 u 
0 0100 u 

0 0 2  u 
0 0070 
0 0369 
0 0002 u 

0 5  u 

0 0329 
0 0051 u 
0 0220 u 
2 2299 
0 0370 U 
0 005 u 

0 0 2  u 
0 005 U 

0 0200 u 
0 0 1  u 

0 0337 
0 0200 u 

0 0076 U 
0 0290 U 

0 005 u 
0 0100 u 
0 005 u 

0 7500 U 
0001 u 

0 0220 u 
0 0100 u 

0 0 2  u 
0 0063 U 
0 0236 
0 0002 u 

0 5  U 

0 0200 u 
0 0051 u 
0 0220 u 
2 1000 u 
0 0370 U 
0 005 u 

0 0 2  u 
0 005 U 

0 0200 u 
0 0 1  u 

0 0255 
0 0200 u 

0 0076 U 
0 0290 U 

0 005 U 
0 0100 u 
0 005 u 

0 7500 u 
0 001 u 

0 0220 u 
0 0100 u 

0 0 2  u 
0 0063 U 
0 0381 
0 0002 

0 54 

0 0200 u 
0 0051 u 
0 0220 u 
2 1000 u 
0 0370 U 
0 005 u 
0 0 2  u 

0 005 U 
0 0200 u 

0 0 1  u 
0 0240 U 
0 0200 u 



RfW Batch Hurber 

Sarp 18 I nf o r a  ti on 

WESTON ANALY TICS 
HETALS 

INORGANICS DATA SUMARY REPORT 

Client ROCKWELL (ROCKY FLATS) Page 165 

RfW Batch ID 0387 881 079 0387 881 088 0387 881 101 0387 881 111 

Natrix Water Water Water Water 
Units n6/L n6/L ns/ L H6]L 

Custorer I D  FLD8LK 08 06 87 FLDELK 08 14 87 FLDBLK 08 21 87 FLDBLK 08 28 87 

Hetals 

S i l ve r  (Ag) total 
Alurrnur (A l )  total 
Arsenic (As) total 
Bariur (Ea) total 
Bef'ylllUr (Be) total 
Calciur (Ca) total 
Cadriur (Cd) total 
Cobalt (Co) total 
Chroriur (Cr) total 
Cesiur (Cs) total 
Copper (Cu) total 
I ron (Fe) total 
Hercury (Hg) total 
Potassiur (K ) total 
Lithium (Li)  total 
tiagnesuir (ng) total 
Hanganese (nn) to ta l  
Holybdenur(no) total 
Sodiur (Na) total 
Nickel (Nil total 
Lead (Pb) total 
Antirony (Sb) total 
Selenium (Se) total 
Strontiur (Sr) total 
Thallium (11) total  
Vanadiur (V ) total 
Zinc (Zn) total  

0 0076 U 
0 0290 U 
0 005 u 

0 0100 u 
0 00s u 

0 7500 U 
0 001 u 

0 0220 u 
0 0144 

0 0 2  u 
0 0076 
0 0267 
0 0002 u 

0 5  U 

200 
0 0051 
0 0220 
2 1000 
0 0370 
0 005 
0 02 

0 005 
0 0200 

0 01 
0 0240 
0 0200 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

0 0076 
0 0290 
0 005 

0 0100 
0 00s 

0 7500 
0 001 

0 0220 
0 0131 

0 02 
0 0063 
0 0347 
0 0002 

o s  

U 
U 

U 
U 

0 0200 u 
0 0051 U 
0 0220 u 
2 1000 u 
0 0370 U 
0 005 U 
0 0 2  u 

0 005 U 
0 0200 u 

0 0 1  u 
0 0240 U 
0 0200 u 

0 0076 U 
0 0290 U 
0 005 u 

0 0100 u 
0 005 u 

0 7500 u 
0 0 0 1  u 

0 0220 u 
0 0171 

0 0 2  u 
0 0067 
0 0111 
0 0002 u 

0 1  J 

0 0200 
0 0051 
0 0220 
2 1000 
0 0310 
0 005 
0 02 

0 005 
0 0200 

0 01 
0 0240 
0 0200 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

0 0076 
0 0290 
0 005 

0 0100 
0 005 

0 7500 
0 001 

0 0220 
0 0100 

0 02 
0 0063 
0 0124 
0 0002 

0 02 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
J 

0 0200 u 
0 0051 u 
0 0220 u 
2 1000 u 
0 0370 U 
0 00s u 
0 0 2  u 

0 005 U 
0 0200 u 

0 0 1  u 
0 0240 U 
0 0200 u 



RFM Batch Nurber 

Sample Information 

netals 

S i lver (Ag) total 
Aluainua ( A l )  total 
Arsenic (As) total 
Barium (Ea) total 
Beryl l iur  (Be) total 
Calciuft (Ca) total 
Cadmium (Cd) total 
Cobalt (Co) total 
Chrorium (Cr) total 
Cesiur (Cs) total 
Copper (Cu) total 
I ron (Fe) total 
nercury (Hg) total 
Potassium ( K  ) total 
t i th iu r  (L i )  total 
Hagnesuim (Hg) total 
Hanganese (tin) total 
nolybdenur(tio) total 
Sodium (Na) total 
Nickel (Mi) total 
Lead (Pb) total 
Antiaony (Sb) total 
Seleniur (Se) total 
Strontiua (Sr) total 
Thallium (11) total 
Vanadiua (V ) total 
Zinc (Zn) total 

WESTON ANALYTICS 
HETALS 

INORGANICS DATA SUHHARY REPORT 

Client ROCKWELL (ROCKY FLATS) 

RFW Batch ID 
Custorer I D  

0687 881 008 
FLDBLK 09 11 87 

Hatrix Water 
Units H6/L 

0 0076 U 
0 0290 U 
0 005 U 

0 0100 u 
0 005 U 

0 7500 U 
0 001 u 

0 0220 u 
0 0100 u 

0 1  u 
0 0063 U 
0 0148 
0 0002 u 

0 0 2  J 

0 0200 u 
0 0051 U 
0 0220 u 
2 1000 u 
0 0370 U 
0 005 U 
0 0 2  u 

0 005 U 
0 0200 u 

0 0 1  u 
0 0240 U 
0 0200 u 

0387 881 124 
FLDBLK 09 18 87 
Mater 
HG/L 

0 0076 U 
0 0290 U 

0 005 U 
0 0100 u 
0 005 u 

0 7500 U 
0 001 u 

0 0220 u 
0 0100 u 

0 0 2  u 
0 0063 U 

0 0002 u 
0 0 3  J 

0 152 

0 0200 u 
0 0051 U 
0 0220 u 
2 1000 u 
0 0370 U 

0 005 U 
0 0 2  u 

0 005 U 
0 0200 u 

0 0 1  u 
0 0240 U 
0 0200 u 

0387 881 131 
FLDBLK 09 25 87 
Water 
ns/i 

0 0076 U 
0 0290 U 
0 005 U 

0 0100 u 
0 005 U 

0 7500 u 
0 001 u 

0 0220 u 
0 0100 u 

0 0 2  u 
0 0067 
0 0124 
0 0002 u 

0 0 4  J 

0 0200 u 
0 0051 u 
0 0220 u 
2 2560 
0 0370 U 

0 005 U 
0 0 2  u 

0 005 u 
0 0200 u 

0 0 1  u 
0 0240 U 
0 0200 u 
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8706 042 OOOlLCS 
LCS 
Water 
UG/L 

80 t 
101 t 
30 t 
92 t 
96 t 

102 t 
91 0 
96 t 
94 t 
NR 
99 t 
95 t 

81 Z 

99 5 
96 t 
NR 
92 t 
97 t 
93 t 
71 z 
18 t 
95 t 
77 8 
99 t 
9s z 



‘ I  

HESTON ANALYTICS 
METALS 

INORGANICS DATA SUMMARY REPORT 

RFW Batch Nurber 

Sample In f  orration 

Client ROCKWELL (ROCKY FLATS) Page 167 

RFW Batch I D  8706 058 OOOlLCS 8708 010 OOOl8L 
Custorer I D  LCS PREP BLANK 

Matrix S o i l  
Units U6/L H6/K6 

0387 881 052 
REABLK 07 23 87 
Wa tar 
M6IL 

0387 881 017 
REABLK 07 02 87 
Water 
M6IL 

Metals 

S i lver (Ag) total 
Rluainur ( A l )  total 
Arsenic (Rs) total 
Bariur (Ea) total 
8eryl l iur  (Ee) total 
Calciun (Ca) total 
Cadriur (Cd) total 
Cobalt (Co) total  
Chroriur (Cr) total 
Cesium (Cs) total 
Copper (Cu) total 
I ron  (Fe) total 
Nercury (Hg) total 
Potassiur (K ) total 
L i th iu r  (LI) total 
Magnesuir (Mg) total 
Manganese (Mn) total 
Molybdenua(tlo) total 

Nickel (Ni) total 
Lead (Pb) total 
Antirony (Sb) total 
Selenium (Se) total 
Strontium (Sr) total 
Thallium (11) total 
Vanadium (V total 
Zinc (Zn) total 

Sodium (Na) total 

77 t 
97 t 
68 t 
87 t 
91 t 

100 t 
97 t 
99 t 
95 t 
NR 
90 t 
96 t 

2 0 0  u 
40 00 U 
2 0 0  u 

40 00 U 
1 0 0  u 

1000 00 u 
1 0 0  u 

10 00 u 
2 0 0  u 

NR 
5 0 0  u 

20 00 u 
0 1  u 

1000 00 u 

0 0076 U 
0 0650 

0 0076 U 
0 0290 U 

0 0100 u 0 0100 u 

2 a079 0 7500 U 

0 0220 u 
0 0100 u 

0 0220 u 
0 0100 u 

0 0163 
0 0106 

0 0063 U 
0 0069 U 

82 t 

97 t 
94 t 
NR 
92 t 
98 t 

103 t 

91 t 

96 # 
97 t 
97 t 

NOT ADDED 

a7 t 

1000 00 u 
3 0 0  U 

N R  
1000 00 u 

8 0 0  U 
1 0 0  u 

12 00 u 
1 0 0  u 

20 00 u 
2 0 0  u 

10 00 u 
6 0  

0 6285 
0 0051 u 
0 0220 u 
1 2358 
0 0370 U 

0 0200 u 
0 0051 u 
0 0220 u 
2 1000 u 
0 0370 U 

0 0287 0 0200 u 

0 0240 U 
0 0200 u 

0 0253 
0 0200 u I 

I 
I 
I 
I 
I 
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RFH Batch Number 

Sample Information 
-u 

WESTON INIILYTICS 

INORGANICS DATA SUHHARY REPORT 
nmLs  

Client ROCKWELL (ROCKY FLATS) Page 168 

RFW Batch I D  0387 881 058 0387 881 071 0387 881 081 0387 881 097 

Hatrix Hater Water Water Hater 
Units H6/L HGlL HG/L HG/L 

Cus tomer I D  REABLK 07 28 87 REABLK 08 04 87 REA8LK 08 11 87 REAOLK 08 20 87 

- 
b t a l s  

S i l ve r  (As) 
Aluminum ( A l )  
Arsenic (As) 
8ariur (Ea) 
Beryl l iur  (Be) 
Calcium (Ca) 
Cadmium (Cd) 
Cobalt (Co) 
Chromium (Cr) 
Cesium (Cs) 
Copper (Cu) 
I ron  (Fe) 
Nercury (Hg) 
Potassiua (K ) 

Hagnesuia (1s) 
ltaaganese (Hn) 
Holybdenur(Ho) 
Sodium (Na) 
Nickel (Ni) 
Lead (Pb) 
Antimony (Sb) 
Selenium (Se) 
Strontium (Sr) 
Thallium (11) 
Yanadiur (V ) 
Zinc (Zn) 

LithlUD (Ll) 

total 
total 
total 
total 
total 
to tal  
total 
total 
total  
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 
total 

0 0076 U 0 0076 U 0 0076 U 0 0076 U 
0 0290 U 0 0290 U 0 0290 U 0 0290 U 

0 0100 u 0 0100 u 0 0100 u 0 0100 u 

0 7500 U 0 7500 U 0 7500 U 0 7500 U 

0 0220 u 0 0220 u 0 0220 u 0 0220 u 
0 0100 u 0 0100 u 0 0100 u 0 0103 

0 0063 U 0 0063 U 0 0063 U 0 0063 U 
0 0089 0 0069 U 0 0147 0 0131 

0 0200 u 0 0204 0 0200 u 0 0200 u 
0 0051 U 0 0051 u 0 0051 u 0 0051 U 
0 0220 u 0 0220 u 0 0220 u 0 0220 u 
2 1000 u 2 1000 u 2 1000 u 2 1000 u 
0 0370 U 0 0370 U 0 0370 U 0 0370 U 

0 0200 u 0 0200 u 0 0200 u 0 0200 u 

0 0240 U 0 0240 U 0 0240 U 0 0240 U 
0 0200 u 0 0200 u 0 0200 u 0 0200 u 
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APPENDIX G 

QUALITY ASSURANCE 



APPENDIX G 

1 0  JNTRODUC TION 

The Comprehensive Environmental Assessment and Response Program 

(CEARP) Quality Assurance/Quality Control (QA/QC) Plan consists of policies objec 

tives principles and general procedures to be followed in producing quality environ 

mental data The QA/QC Plan for remedial investigations at  Rocky Flats Plant is 

contained in the CEARP Installation Generic Monitoring Plan (IGMP) The primary 

quality assurance objective for  quantitative analysis is to obtain reproducible mea 

surements to a degree of accuracy consistent with their intended use and to document 

measurement procedures Quality assurance responsibilities are to monitor and review 

the procedures used i n  all aspects o f  the remedial investigation This includes but is 

not limited to drilling sampling well installation laboratory analysis data analysis 

and report preparation Required procedures for  drilling sampling and related field 

activities are described in detail in Appendix A o f  the IGMP Sampling Plan A 

complete description of  remedial investigation field activities that di f fer  from the 

IGMP can be found in  Appendix D o f  this report Required analytical procedures 

and programs are described in the IGMP QA/QC Plan This appendix discusses the 

field and laboratory QA/QC programs implemented during the RI and compares them 

to those outlined in the CEARP IGMP QA/QC Plan 

2 0  FIELD OUALITY ASSURA NCE/OUAL ITY CONT R O L  

Quality assurance/quality control (QA/QC) documentation was maintained for 

field activities (drilling materials description sampling packer testing well installa 

I 905 PAD MOUND AND EAST TRENCHES AREAS REMEDIAL INVESTIGATION REPORT 
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tion and decontamination procedures) QA/QC policies are designed to maintain uni 

formity to identify nonconformance with project procedures and to implement cor 

rective actions to remedy the identified nonconformances Audits were performed to 

document compliance with specif led procedures 

2 1  1 

2 1  1 Docu menta tio n 

QA/QC procedures involved close supervision of field personnel by the site ge 

ologists and Site Manager Activities were documented in field notebooks assigned to 

each individual by the Site Manager Entries in the notebooks included core 

descriptions well designs packer tests health and safety requirements and other 

direct field activities as well as conversations/interactions with other field personnel 

A summary of the d a y s  activities was presented at  daily health and safety meetings 

and two copies of the weeks field notebooks were collected each Friday These 

notebooks were reviewed by the Site Manager and the Quality Assurance Officer 

This enabled ongoing QA to be performed on all field notebooks without actually 

taking possession of the documents and interfering with field activities 

In addition to daily reviews and submission of weekly field notes site 

management approval of each well design was required prior to well installation 

Field personnel were also required to contact the site manager on noncompliance or 

difficulties before continuing field activities whenever questions arose These steps 

were all designed to minimize variation between areas and between personnel and to 

ensure coordination at  the site manager level 

90s PAD MOUND AND EAST TRENCHES AREAS REMEDIAL INVESTIGATION REPORT 
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Formal well designs and geologic logs included in Appendix E have been cross 

checked against the field notebook by a geologist other than the originator to docu 

ment proper descriptions and footages Each log was dated and initialed by the re 

viewer prior to typing The typed logs were reviewed again before being signed by 

the Site Manager and the CEARP Manager 

2 1 2  Audita 

QA/QC was also maintained through the use of unannounced field audits and 

review of geologists field notebooks by the Quality Assurance Officer Four 

function related checklists have been developed for the different field tasks and were 

used for the audits 

Drilling audits (Attachment 1) were performed on eleven of twenty seven wells 

(41%) three audits were based on field observation and eight on the field notebooks 

(Table G 1) In addition drilling audits were performed on four boreholes and one 

abandoned hole These audits document conformance with drilling procedures 

Specifically the audits confirm that alluvial wells were drilled one to three feet into 

bedrock surface casing was set into unweathered bedrock for bedrock wells and that 

augers and sampling devices were decontaminated and kept clean between holes 

Borehole logging audits (Attachment 2) were performed on eleven of the 

twenty seven wells (41%) three audits were based on field observation and eight on 

the field notebooks (Table G 1) In addition borehole logging audits were performed 

on four boreholes and one abandoned hole These audits confirm proper material 

descriptions and documentation as required in DOE (1987a) 
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TABLE G 1 
QA/QC AUDITS 

UELL DRILLING BOREHOLE LOGGING PACKER TEST UELL INSTALLATION 

I 
I 
I 
1 
1 
1 
1 
1 
I 
I 
1 
1 
I 
1 
I 
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903 PAD 

10 87 
11 87BR 
12 87BR 
14 87813 
15 87 
16 87BR* 

9 8AR 

MOUND AREA 
17 87 
18 8AR* 
19 87 
20 8AR* 
21 87 
22 878R 
23 8AR 

EAST TRENCHES 
24 87 
25 87BR 
26 87 
27 87 
28 8AR* 
29 87 
30 8AR* 
31 8AR* 
32 87 
33 87 
34 8AR* 
35 87 
36 87BR 

LB 
LB 

LB 
LB 

F 
F 

LB 

LB 

LE 

F 

LB 

F Unannounced Field Audit 
LB Log Book Audit 

Bedrock Well Packer Tested 

LB 
LB 

LB 
F 

F 
F 

LB 

F 

F 

LB 

LB 

F 

LB 

F 
F 
F 
F 

F 
F 

F LB 

F 
F 

LB 

LB 
F 
F 
LB 
F 

F 
F 
F 

LB 
LB 
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Packer test audits (Attachment 3) were performed on four of the eight bedrock 

These audits confirm wells packer tested (50%) all were field audits (Table G 1) 

compliance with the procedures presented in DOE (1987a) 

Twenty of the twenty seven well installations were audited (74%) (Attachment 

4) Fifteen audits were based on field observations and five audits were from field 

notebooks (Table G 1) These audits document adherence to well installation 

procedures including materials screened and blank depths decontamination 

procedures and careful well constructions (DOE 1987a) 

2 2  WATER SAMPL ING 

Water samples were collected using the procedure presented in Attachment 1 of 

Appendix D This procedure is more detailed than and is generally consistent with 

procedures presented in the IGMP Mnor  modifications to the procedures were made 

a t  the end of each quarter For example the order in which bottles were filled was 

changed (Appendix D) and the time allowed for recharge before sampling was 

discontinued Another modification involved filtration of samples for radiometric 

analyses Ground water radiometric samples were not filtered during the first and 

second quarters but they were filtered during the third and fourth quarters Surface 

water radiometric samples were not filtered during the second and third quarters but 

were filtered during the fourth quarter Surface water samples were not collected in 

the first quarter of 1987 The revised sampling procedure is presented and discussed 

in Appendix D One audit of ground water sampling was performed during the 

fourth quarter The audit shows satisfactory adherence to the sampling plan 
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3 1 Radioc hemistrv 

3 1 1 Rockwell International Laboratory 

The Rocky Flats Plant Building 881 Laboratory analyzed water samples for 

gross alpha gross beta uranium 234 235 and 238 plutonium 239 cesium 137 

americium 241 strontium 90 and tritium Field duplicates and field equipment and 

trip blanks were collected during sampling and submitted to the laboratory for  analy 

sis These samples constituted approximately 17% of  the total samples analyzed 

Samples analyzed prior to the start o f  the third quarter o f  1987 were analyzed 

under a QA program that consisted o f  measurement control samples for gross alpha 

gross beta and tritium run monthly and control samples run with every ten samples 

for  all other radionuclides of  interest Also internal spikes were included in each 

sample to determine chemical recovery Samples analyzed af ter  the start o f  the third 

quarter of 1987 were analyzed with a QA program o f  one method blank run with 

each batch of  ten samples one control sample run with each batch o f  ten samples for  

all isotope specific analyses one control sample run weekly for gross alpha and beta 

and a laboratory duplicate run with every tenth sample for gross alpha gross beta 

and tritium Internal matrix spikes were included in each sample and all isotopic 

standards used for  spiking of control and individual samples are either directly or 

indirectly National Bureau of Standards (NBS) traceable In addition internal 

QA/QC audits are routinely performed o f  the 881 Laboratory as part of a Plant wide 

QA/QC program 
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I 
‘ I  Radionuclide analyses differed slightly from the QA/QC Plan specified 

analytical procedures during the first three quarters of 1987 The QA/QC Plan 

specified a one liter sample volume however the laboratory had inadequate capacity 

to process the large number of one liter samples Smaller sample volumes were thus 

used for radiochemical analyses prior to fourth quarter 1987 Specifically gross 

alpha and gross beta results were based on a 25 milliliter (ml) sample tritium results 

were based on a 5 ml sample and all other isotopic analyses were based on a 100 ml 

sample All analyses starting in fourth quarter 1987 are based on one liter sample 

volumes 

The detection limits for the various radiochemical analyses conform to the 

suggested limits in the QA/QC Plan Prior to the start of the third quarter of 1987 

detection limits were determined as the minimum detectable activity (MDA) under 

optimum conditions The detection limits were uranium isotopes 0 23 pCi/1 Am 241 

036 pCi/1 Pu 239 023  pCi/l Sr 90 8 pCi/1 Cs 137 1 pCi/l and tritium 110 pCi/1 

After the start of the third quarter the detection limits were calculated on the basis 

of individual samples to reflect the variability in sample analysis Both methods of 

determining detection limits are acceptable and meet the detection requirements the 

latter method is considered to more accurately represent these limits 

The small sample volume and method of determining detection limits used 

prior to the start of the fourth quarter of 1987 add to the difficulty of data interpre 

tation The majority of samples analyzed appear to contain either very low levels or 

background amounts of radioactive material The small volume of these low level 

samples has the effect of raising the detection limits and relative uncertainty due to 

the low sample count rate Because the detection limits were not sample specific i t  is 

difficult to distinguish between a sample with low levels of radioactive material and 
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one with background levels In fact the sample activity is indistinguishable from 

background if the error is about twice the concentration A one liter sample volume 

is now collected for  radiochemical analyses in order to reduce detection limits (MDA) 

and error bars This also allows remedial investigation data to be compared to data 

collected as part o f  the Plant routine environmental monitoring program 

All analytical data including QA data are entered into a technical data base 

This data base is designed to include all pertinent QA data in such a form as to be 

retrievable with the appropriate sample lots Detection limits are also retrievable 

with the data 

3 1 2  Accu Labs Research Inc Laboratory 

Accu Labs Research Inc (Arvada Colorado) analyzed soil samplcs for gross 

alpha and beta plutonium 239 americium 241 uranium 233+234 uranium 238 

strontium 90 cesium 137 and tritium Field duplicates were collected during 

sampling and submitted to the laboratory for analysis Field QA samples constituted 

approximately 6% o f  the total soil samples analyzed 

Field and trip blanks for soils were not collected because of the difficulty in 

obtaining blank samples of  soils Special bottling and sample handling procedures 

were implemented to reduce the need for field and trip blanks Soil sample contain 

ers were obtained from I CHEM Research I CHEM sample containers are precleaned 

and quality control analyzed to exact EPA protocols and meet EPA standards for use 

o f  glass containers in sampling In addition primary and secondary container ship 

ping packages are labeled with chain of custody seals to indicate potential tampering 

o f  sample containers 
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Laboratory QA samples comprised 10% of the samples consisting of method 

blanks duplicate samples and method spikes On average every batch of ten samples 

is accompanied by one of each of these QA samples All isotopic standards used for 

the spiking of control and individual samples are either directly or indirectly NBS 

traceable In addition internal QA/QC checks have been performed a t  the laboratory 

on a routine basis since the start of the project 

The soil analyses were done according to QA/QC Plan specified analytical 

procedures The detection 

limits for the soils radiochemistry conform to those suggested in  the QA/QC Plan and 

are calculated on the individual sample basis to reflect the variability in individual 

sample analysis The detection limits under optimum conditions are approximately 1 

pCi/g for Sr and Cs and approach 0 1 pCi/g for the remaining isotopic analysis 

Sample mass requirements for sample analysis were met 

Data generated by the Accu Labs laboratory contain sample and duplicate re 

sults These values are accompanied by two sigma (95%) confidence intervals Accu 

Labs QA/QC program and QA data have been reviewed and were found to be ac 

ceptable The analytical program a t  the laboratory has remained unchanged through 

out the project Therefore no written notification of changes has been required 

32 Non Radioacti ve Chemical Analvs 1s 

Ground water surface water and soil samples were analyzed for non radioac 

tive chemistry The water samples were analyzed for volatile organics metals and 

inorganic parameters by the Rockwell 881 Laboratory Field splits of ground water 

samples were also analyzed by WESTON Analytics Laboratory (Stockton California) 
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Soil samples were analyzed by WESTON Analytics for volatile organics semi 

volatile organics metals and inorganic parameters One batch of borehole samples 

was analyzed by Envirodyne Engineers Laboratory (St Louis Mssouri) 

3 2 1 Water Samples 

Water samples were analyzed by the 881 Laboratory for  the first and second 

quarter using gas chromatography Method spikes were not included in  the routine 

analysis nor were lot control numbers assigned to samples Use of the GC/MS 

procedure began in the third quarter of 1987 Third and fourth quarter analytical 

reports do not contain information on QA samples Since no QA data are available to 

verify that calibrations remained valid throughout analyses volatile organic data 

from the 881 Laboratory are interpreted as qualitative ( i e  the precise value is 

unknown) 

Ground water volatile organic analyses performed by WESTON Analytics 

followed the procedures outlined in the QA/QA Plan Analytical reports for ground 

water splits present required QA results (surrogate recoveries matrix spikes and lab 

blanks) and these results are within acceptable ranges No matrix interference is 

indicated by QA results These data are thus considered quantitative 

3 2 2  Soil Samples 

Analytical methods used for soils analyses by both WESTON An 1ytics nd 

Envirodyne Engineers Laboratories are consistent with those specified in the QA/QC 

Plan Soil boring analytical reports from both laboratories show lab QA results 

(surrogate recoveries matrix spikes and lab blanks) as well as tentative identified 
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compounds in the semi volatile fractions Laboratory QA results are within 

acceptable ranges and do not indicate matrix interference Results reported by 

WESTON Analytics were reported on an as received basis and not corrected for 

moisture content 

In general field and laboratory methods have followed the procedures speci 

f led in the QA/QC Plan In particular 

1 The QA/QC o f  field activities document compliance with field proce 
dures Twenty one o f  twenty seven (78%) wells installed during this 
phase o f  the remedial investigation have been audited to some degree 
and nine wells (33%) have undergone at  least three different audits 
each During field activities minor modifications were made to proce 
dures 

2 Radiometric analyses have generally been performed according to pro 
cedures however 100 ml rather than one liter water sample volumes 
resulted in low counts and higher uncertainties Radiometric analysis 
o f  soil samples followed the project procedures 

3 Analysis o f  non radiometric constituents also generally followed proce 
dures However gas chromatography was used instead o f  GC/MS for 
the first two quarters o f  water samples In addition complete QA 
documentation is not available for  water samples analyzed by the 
Rocky Flats Laboratory Therefore those analytical results are 
regarded as qualitative Ground water volatile organic analyses 
performed by WESTON Analytics Laboratory followed procedures set 
forth in the QA/QC Plan and are accompanied by appropriate QA 
documentation These data are thus considered quantitative Analysis 
o f  soil samples followed the project procedures 

The overall QA/QC goals have been met o f  documenting project methodologies 

and o f  developing data o f  sufficient accuracy for  their intended use 
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APPENDIX G 

ATTACHMENT 1 

DRILLING AUDITS 

I ‘ I  
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I 
I 
I 
I 
I 
I 
I 

Date drlllurg started 6/9/87 

Type of drul rig berng used 8-57 

Proposed fomatlon of aqlet lon  Alluvlrn 

Type of Saplulg Wlce be* used Spllt core barrel 

What type of x=cuveq 19 beirrg 80400% 

Were augexs and sanplurg devices ckmbunated’ Y e S  

If a bedrock well, was ths surface casmg set mto unweathered bedrock7 No 
(see note belaw) 

what type of put was used to set the 0asurg9 NA 

Was the muctUre 6 to 9 gall- of water per 94 Ibs of cjrak7 

Was the put allaid to set for 24 lxxrs7 ML 

NA 

What size 1s the core’ 2- 

Were a t  least three feet of saturated sandstogla famd rn a ten-foot lntenml of 
bedrcck or was 100’ of claystme -7 yes 

No surface cas- set as well 
-lam reasons for d.loosmg t2m t c h l  depth if  it 1s d~fferent9 used bentonlte 

to seal off alluvium fmn bedrock formatmns 

ami declslorl was made to convert to bedrock well 

Was 
lnitlally planned to be alluvlal well until SubQaPplrrg sand&mewasintercepted 

Nate any drlllmg prablems 



1 
I 

well Mnaber 10-87 

Date 6/15/87 (fOq Book m t )  

A L d l t  Eerpanned by c sundblad (F&chlell) 

Geologist's Name C W d m  

Type of drul rig beuq used B-57 

praposed fomatim of CuUpl- Arapahoe salkkhm 

Type of sampling -1- being used split ccrre barrel 

what type of being -9 80-100% 

Was a l l d  to set far 24 hours9 NA 

W h t  s u e  1s IAe -9 

W e r e  at least three feet of saturated mxktone faud rn a ten-foot mtemal of 
bedrock or was 100' of daystme e n a m b ~ d 7  

Explam reasons for chaoslng t2m tutal depth if it 1s afferent3 

2ilx2les 

NA 

Was a packer test cxxbzbd9  

Nate any drllllng problems 

No 



-- 
I 
I 

I 
I 

II 
I 
I 
I 

uN&lmber 15-87 

Geolcglst's Name K. Holliway (WEsKN) 

Date drilling started 6/16/87 

Type of dr l l l  rlg be.LtY3 used 

praposed formaticar of calpletim Alluvium 

B-57 

what type of reccrvery is beurg obtained', 100% 

W a s  any flu used while drillw No 

I f a b e d r o c k w e l l , w a s t 2 m s u r f a c e c a s ; m g s e t i r r t o ~ ~ b e d r u c k 9  NA 

W a s  the rmxbve 6 9 Of Wat€X per 94 U36 Of CJKtXlt9 NA 

What size 1s the car63 2 m&es 

Were at least three feet of saturated szdstom fumd m a  tawfoot mtemml of 
bedrock or w a s  100' of claystate NA 

-lam xeasons for choorsurg the total depth if it 1s afferent9 NA 

W a s  a packer test aducted9 No 

Note any drfllurg prablesns 



I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
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Geologist's Name C Wood, J 

Date drlllurg started 6/17/87 

Wasthenuxture6to9galloasofwaterper94Ibs of-7 Y e s  

What size 1s the core7 2lnehes 

were a t  least three feet of saturated smktone fowd u1 a ten-focrt lrrtenml of 
bedrpck or was 100' of aayfame -7 Y e s  

Explain Keasons for choosing the tutal  depth i f  it 1s afferent3 

ma-test-7 YeS 



I 
I 
I 

I 
I 
1 

what size 1s the! car83 

Were at least three feet of saturated san%tme fam3 m a ten-foot lntewal of 
bedrock or was 100’ of claystcme -7 

2inches 

NA 

Explain reasons for choosurg the tutal depth If lt 1s different' NA 

I 
I 
I 

FFellNuanbar 17-87 

Date 8/10/87, 9/9/87 (Field a t )  

Audit FQrformedby c sundblad (-1) 

Geologistls Name J Bersman(wFSIW, a Treat (amn c Associates) 

Dateclrillingstartea 8/6/87 (abandapled) , 9/9/87 

Type of drill rlg being Us@d 

Rcpo6ed fcmnatla of cmpletlal 

Type of Sanpllng d f Z v D  b e h g  used 

w h a t t y p e o f r e e o v e r y l s b e i r g ~ ’  50% 

were augers and SamDpllrrg &wlces -ted? 

Areth€!y3ceptclean? Y e S  

If an alluvial w, dld la€y drill m to three feet lrrto bedmck’ 

Was any fluid used while drilluq7 

If a bedrpck well, was a surf- casurg set urto unweal3mmd bdroclc’ 

what type of -was used to set casi1~39 NA 

Was the rmxhve 6 to 9 of water per 94 Ibs of grart3 NA 

Was the gruut allowed to set for 24 hours’ 

B-57 

Rocky Flats Alluvlum 

Spllt core barrel 

YeS 

Y e S  

No 

NA 

NA 

Wasapackertestccdu&ed7 

Nate any d r i U q  pcblems First well drflled was aban%md nth Moss samp lllag 

System stuck 111 hole Drilled a 1  9/9/87 by Dick Treat 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
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Wd1- 18-8m 

Date 8/10/87 (Field mt) 

mt performsd by c s\ndblad (Rodcwell) 

Geologist's Name L m  Ftost, IC Holliway (WESKN) 

Date d r l l l l g  started 8/5/87 I 8/20/87 

dhrill B-57 

Type of used split  core barrel 

whattypeofrecenreryls~abtarned3  50% 

and s a m p l l g  

kept clean? Y e s  

I f a n a l l u v l a l ~ , d l d ~ d r l l l o n e t o t h r e e f e e t l n t o b e d r o c k 3  NA 

Was any f l u d  used while drillmg', No 

I f a b e d r o c k w e l l , w a s t h e s u r f a c e c a s l g s e t l n t o u r w e a ~ b e d r o & ~  Y e s  

what type of grmt was used to set the casulg3 POrtlanaType I 

Was the grmt allowed to set for 24 haurs3 

What size 1s core3 2l rK i les  

W e r e  a t  least three feet of saturated sambtom fm rn a ten-foot intenml of 
bedrock or was 100' of claystme 

Y e S  

clayey szdstom 

Explain reasons for choc6lg the tutal aepul i f  it 1s dlffererrt3 

Was a packer test -9 

Note any drlllmg pmblems 

YeS 



Geologist's Name. J Bergman, K Holllway 0 
Dab drilling started 7/30/87 

Typeof drlllrigbelngImer]_ B-57 

Type of sanplurg -1- belng used split - barrel 
what type of reawexy is being obtaured3 85% 

was any fluid used while drill- No 

Ifabedrockwell,wasthesurfacecasirrgsetintounwms~bedmck? Yes 

what type of grart was used to set tlm casmg3 

WZis the dXtUe 6 to 9 Of Wa- per 94 Iks Of e? Y e s  

Was the grart all- t0 S& for 24 haurs3 

what Slze 1s the -7 

W e r e  at least three feet of saturated sanddme fand  TI a ten-foot urtervdl of 
bedrack or w a s  100' of claystoole e3y#untered3 

E2glaln reasons for choosing the totdl depm If It 1s different' 

EartlandType I 

Y e S  

2uM3l€s 

YeS 

drlllmg 



BH24-87 

Date 8/4/87 (fg9 Boak Aullt) 

Geologist's Nalw! It Holiway 

Date drillurg startsd 7/8/87 

Type of drill rig beurg used B-57 

what type of 18 being -7 85% 

Was the grout allcmdto set for 24 hams’ 

What size 1s the -9 2indles 

Were at least three feet of saturated 

NA 

f&  TI a ten-foot lntenral of 
NA bedrock or was 100’ of claystme -7 

mCp1al.n reasons for choosq the tatal Qpth If lt 1s different’ NA 



1 
B 

I 
Were augers and -1- W o e s  &umtmmated? 

AremeykeptClean9 Y e s  

If  an alluvial w e l l ,  did they d r i l l  one to three feet into bedh?ock3 

Was any f l u d  used while d r i l l h f  

YeS 

NA 

No 

I f  a bedrpck well, was tha surf- caslng set into u m m ~ b e d r O c k 3  NA 

What type of grout was used to set me caelng7 

Was the muctUre 6 to 9 @la?s Of Water per 94 Iks Of -9 

Was the grout all& to set for 24 

What size 1s W core? 

NA 

NA 

NA 

2 l n d K s  

Were at least three feet of saturated faad 1 ~ 1  a ten-foot urterval of 
NA bedrock or w a s  100' of clay3tme -9 

-lam reasons for choosmg the total depth i f  it is differerrt3 NA 

a 



I '  
I 

' 1  what size 

W e r e  at least three feet of saturated sandstane feud rn a te!n-foot irrtenml of 
bedrock or was 100' of c l w  -' Yes 



1 

What size LS 2irkdles 

W e r e  at least feet of saturated sandstane fapld m a  ten-fout urterval of 
bedrock or was 100’ of chystcm -9 

Explain reasems for cbocc3q the total depm if  it is different? 

NA 

W a s a p a d c e r t e s t c c d u c t d ~  NA 

Note any drllling pmblems 



were at least 
bedlrock or was 100' of c l a m  -7 

feet of saturated f& m a -foot irrtervdL of 
NA 

w a s  a test conducted3 No 



I 

What size 1s tbe -9 2 *  

Wem at least three feet of saturated 
bedrock or was 100’ of claystam -7 

faad  rn a -foot rntenml of 
NA I - 

Exp1a1.11 reasons for chooemg tbe total depth if it 1s drfferent? NA 

Was a packer test cxmiwtd9 NA 

I Noteanydrillmgpmblems 

1 





Date 8/19/87 (f09 Book Audit) 

Au3i t  Eerfanneaby c suralad (Rdumll) 

Geologist's Name 

Date drilling started 8/18/87 

R m t  (m t Associates) 

Type of !sanlplmg device bairrg u88d split core barrel 

If an alluvial w e l l ,  did they drill QloI to m32@ feet into bedrock3 NA 

-A- &- h 
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ATTACHhlENT 2 

BOREHOLE LOGGING AUDITS 
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, I  

well- 10-87 

Date 6/35/87 (m Book Wt) 

Audit Ferfoxmedby c sundblad (Rockml 1) 

Geologist's Name C W O O d B  

The field notebook and log of brings form should be fi l led out h detai l  
folluwmg items shauld be famd in bath 

The 

RecerltRecuveq Y e s  

Materlal Type YeS 

Color 

strcachual--cs NA 

Grain sizes Y e s  

Degree of YeS 

-shapes YeS 

Nature of Contack YeS 

Oqamc and &uactive field smeemrq results Yes,  core scmemrq 

Are the cores WraFped ln plastlc and placed I n  boxes3 

Are the 3nkmaI.s praperly ldentlfied' 

Are the boxes properly idenhfied3 

Y e S  

YeS 

Y e S  

Is the driller keeping a daily  log detailing footage drilled, material used, and 
stand-bv tune3 YeS 

Is the geologist (Field Team m) do- the same' Y e s  

I 
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Well- 15-87 

m- 7/29/87 (2439 Book U t )  

Audit Fkrfonlledby c Sur&lad (-1) 

Geologist's Name IC H 0 l I . i .  (WEslaq 

follaknrrg item ahauld be fanzd ln buth 
The field notebook and log of brings form should be filled out m detail The 

Bor&mlenuuber Yes 

Tune/date 

Gram shapes Y e S  

Nature of contacts 

Orgatuc and mdmact~ve field screerung results YeS 

Are the cores wrapped ln plastlc and placed In boxes7 Y e s  

Are the identified7 Y e S  

Are the boxes properly idenhfied9 Y e S  

Is the driller keeping a daily log detailing footage drilled, material used, and 
stand-by -7 Y e S  

Is the geolcglst (Field Team leader) do- the -7 YeS 



Geologist's Name 

WdlNkmbr  16-87BR 

Date 7/15/87 (Field m t )  

Auilt FaTmed by c sundblad (Rodwell) 

The field notebook and log of Wrings form should be filled out 1 ~ 1  detail 
follaJurg items shcluld be fand h berth 

The 

mterlal Type Y a S  

Orgamc and radloactlve field scmenuq results Yes, core scmenuq 

Are the cores wrapped 1 ~ 1  p1ash.c and placed rn boxes' 

Are the intervals w l y  identlfled' 

Are the boxes praperly 1dentxfied' 

YeS 

Y e s  

YeS 

Is the driller keeping a daily log detailing footage drilled, material used, and 
stand-by tune7 Y e S  

Is the geolog& (Field Team Leader) do- the same' Y e S  



Geologist’s Name 

Well 17-87 

Date 8/10/87 (Field a t )  

The field notebook and l o g  of brings form should be fi l led out 1 ~ 1  d e t a i l  
f o l l a a q  items shcluld be f& rn buth 

The 

Boreholenumber Y e s  

Time/Qte YeS 

Color Y e S  

--cs NA 

Graln sizes YeS 

Are the cores wrapped rn plashc and placed ln boxes7 Y e s  

Are the intervals pirpperly 1derItlfied’ Y e s  

A r e  the boxes properly idenlafled3 Yes 

Is the driller keeping a daily log detailing footage dri l led material used, and 
stard-by txm’ Yes 

Is the geologM (Field Team Leader) domg the same? Y e s  

L 
I--- .%, 



WellIUuber 18-87BR 

mh 8/10/87 (Field Audit) 

Geologist's Name LGmmry= Fruste 

The f i e l d  notebook and log of brings form should be f i l l e d  out 111 detail  
follawirrg items shcruld be fand m bath 

The 

G r a l n  sues YeS 

Degree of sorting Yes -- YeS 

Orgamc and radmachve field scrwmq results Yes, "u ard UVA 

Is the driller keeplng a daily log detailmg footage drilled, material used, and 
stand-by -9 YeS 

Is the geologst (Field Team Leader) do- the same3 Y e S  



Geologist% Name It Halliway 

follckJurg items shauld be fand 111 both 
The field notebook and log of brings form should be filled out m detail  The 

Footage Y e S  

Type Y e S  

Color Y e S  

Are the 

Arethe 

cores in plastlc and placed rn boxes’ YeS 

ide&lfl€?d? YeS 

Is the driller keeping a daily log detailing footage drilled, material used, and 
stand-by tlme’ YeS 

Is the geolog- (Field Tearm Leader) domg the same3 YeS 



Geologistgs Name K. H o l l i w a y  pmmm) 

The f i e l d  notebook and log of brings form should be filled out 111 detail  
folluwuq itens shauld be famd xn both 

The 

Are the urtewals w l y  identified? 

lue the boxes praperly -fled3 

stand-by tlme7 Y e S  

Y e S  

Y e S  

Is the driller keep- a daily log detailing footage drilled, material used, and 

Is the g e o l o g a  (Field Team Ta) d o g  the same9 Y e S  



I 
I 

WellNLlIlbr 13H25-87 

Date 7/27/87 (Log Bodk Audit) 

u t  perfonmred by c sundblad (-1) 

Geologistgs Name K Holliway 

The f i e l d  notebook and log of brings form should be filled out in detail  
follckJlng it en^ s;txxild be farnd m both 

The 

Borehole- Yes 

T;lme/date Y e S  

Gram sizes Y e S  

mlsturecoartent Yes 

Nature of Cantack YeS 

Are the urtenmls prcprly ldemtlfied3 

Are the baxRs prcrperly Iderrtified3 

stand-by tlme9 YeS 

Is the geologst (Field Team Ieader) domg the same9 

Y e S  

YeS 

Is the driller keeping a daily log detailing footage drilled, material used, and 

YeS 



well- 25-87BR 

rate 8/24/87 (fg9 Book W t )  

€wit Ferfonnedby c sundblad (Rockml 11 

Geologist% Name R T’9sett (Chen C Assocu&ea) 

The field notebook and log of brings fona should be filled aut in detail 
follawurg items ahauld be f a  in bath 

The 

Borehole YeS 

Are the cores wrapped 1 ~ 1  p m c  and placed m boxes’ 

Are the lntenrals plqerly ldentlfied’ 

Are the boxes properly ldentlfled’ 

stand-by tlme’ YSS 

Is the geologrst (Field Team -) do- the same7 

YeS 

YeS 

YeS 

Is the driller keeping a daily log detailing footage drilled, material used, and 

YeS 



I 
I 

Geologist's Name K. Holliway 

The f i e l d  notebook and log of brings form should be f i l l e d  out h detail  
follaJlng items shcruld be f& rn berth 

The 

Materml Type YeS 

Graln sizes Y e S  

Gram shapes Y e S  

Moisture- Y e S  

Nature of contacts Y e S  

Oqaruc ard radmadve field s~ceenvrg results YeS 

Are the cores wrapped in pl-c and placed m boxes' YeS 

Are the intervals pmperly identified' Y e S  

 re the bcrxles properly Identified9 YeS 

Is the driller keeping a daily log detailing footage drilled, material used, and 
stand-by tune3 Y e S  - 
Is the geolog- (Field Team Leader) do- the same3 YeS 



I ~ 

I 
1 
I 
I 
D 
I 

1 

Well  27-87 

Date 9/16/87 (Tg9 Book Audit) 

w t  mrfomedby c sradblad ( R m c w l l )  

Geologist’s Name J B a r n r x l m  

The f i e l d  notebook and log of borurgs form should be f i l l e d  out ~ T L  detail  
follaknng itaaS ShGlld be fanrd ~tl bath 

The 

Nature of CBntacts YeS 

0ryam.c and rad~oact~ve field d t s  Yes,  HNU and OVA 

Are the lntenmls praperly ldentlfied’ 

Are the boxes w l y  i e h t ~ f i e d 7  

Is the driller keeping a daily log detailing footage drilled, material used and 
stand-by tmm’ YeS 

YeS 

Y e s  

Is the geolcgst (Field Team Leader) do- the same’ YeS 



Geologist's Name LGrmgory -Fmst 

The field notebook and log of brings form should be filled out h detail 
follaJvrg item shrruld be fapd in bath 

The 

Matelal Type Y- 

Color YeS 

stmcmml(3mmderlstics NA 

Molstureccartent YeS 

N a t u m  of omrtacts YeS 

Oqamc ard field results Yea, m ami WA 

Are the cores wrapped in pl-c and placed ln boxes' 

Are the rntervdls pruperly ldentlfled? 

A r e  the boxes properly ldmtlfled' 

YeS 

YeS 

YeS 

Is the driller keeping a daily log detailing footage drilled, material used, and 
stand* tlme' Y e S  

IS the geolog* (Field Team Leader) dovrg the same3 YeS 



well- 32-87 

Date 9/21/87 (Field Audxt) 

u t  Fwrfomedby c s\ardblad (RocfaJlell) 

Geologist’s Name J B ~ ~ ~ ~ I I ( W E S L W  

The field notebook and log of brings form should be filled out in detail 
follaJurg iteaas skuld be fatnd in both 

The 

Graln SlZeS 

Nature of Qatacts 

Are the cores wrapped 111 plastic and placed ln baxes’ YeS 

Are the lntewals piraperly idmtlfied’ 

Are the w praperly ldentlfled’ 

Yes 

YeS 

Is the driller keeping a daily log detailing footage drilled, material used, and 
staI%i-by tune3 YeS 

Is the geolog& (Field Team Uader) do- thE! same3 YeS 



Geologist's Name 

The field notebook and log of borings form should be filled out in detail 
follawuq items shaald be fami in both 

R Treat (Chen & Asscicmtes) 

The 

Borehole rnrmber YeS 

Nature of coprtacts YeS 

WC and &oactlve field scmemx~ results Y e s ,  core scremmg 

Are the cores wrapped ln plastlc and placed ln boxes' YeS 

Are the - PmperlY 
Is the driller keeping a daily log detailing footage drilled material used and 
stand* -7 YeS 

Is the geolcg& (Field Team Uader) do- the same3 YeS 



I 
I 
I 

well Mmdser 9-87BR 

Date 7/15/87 (w Boak Wt) 

Audit FEefomedby c -lad (RccmaL) 

Geologist’s Name J-- 

The field notebook and log of brings form should be filled aut i n  d e t a i l  
follwmg iteras M d  be fa;md in both 

The 

Graln shapes YeS 

Moisture Y e S  

Oryamc ard ndmactive field scmenmg results Yes, axe saeenmg 

Are the cores wrzqped m plastic arrd placed m boxes’ YeS 

Are the lrrtervals pxqerly ldentlfld’ YeS 

Are the identlfied’ YeS 

Is the driller keeping a daily  log detailing footage drilled material used, and 

Is the geologist (Field lkam Leader) domg the same3 Y e s  

stand-by tm’ YeS 
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APPENDIX G 

ATTACHMENT 3 

PACKER TEST AUDITS 

903 PAD MOUND AND E A S T  TRENCHES AREAS REMEDIAL INVESTIGATION R E P O R T  
ROCKY FLATS PLANT GOLDEN COLORADO DRAFT DECEMBER 31 1987 



well mmer 16-87BR 

Date 7/15/87 (Field mt) 

AL&t Ferfomedby c sundblad (€?c&well) 

Geolcglst’s Name J B e r g m  an@mmq 

Any pmbleIk!s with cavm No 

were the packers m a t e d  to at least 70 psi abave hydrostalxc pmssure9 Y e s  

psi- 8 0 p s i  Hydmstatic 65 94 pi 

Was the o v m  pressure calculated3 YeS Estimatewas 5 1 l 2 p s i  

what w a s  the water saLuDB9 Plarrt Slte-=raW water 

Was the ccmhmed stat~c plus cpqe a-tely 

0ne-thu-d of the pxessme for the flrst test’ Y e s  Rsadingl3 psi 
two-thuds of the me&mden pxesswe for the second test7 
one-thud of the ow&wden pressure for the thud test’ 

Yes 
Y e s  

-3 83 - 
were any leaks absenred3 

W a s  the f low rate record m gpm at  equal time mtervdls3 

Whatweretheturremtervals9 Onenunute 

Y e s ,  lmved packers up when leaks obsemed 

Yes 

HOW long a d  -& test last7 1 15 rmnuteS 
2 15 rmrnrteS 
3 15 mulutes 

Was the borehole reamed to a ntmmm fcur-mch dmmter for well mStallatmP No, 
not necessary bit drols 4“ hole 

.- 



well llumber 20-87BR 

Date 8/10/87 (Fhld Audit) 

Wt performed by c suarrilblad (RocJrwlell) 

Geologist’s Name K I i w a y  

Date dr l l l  was cuqhted 8/7/87 

was *test equipnerIt-ted9 Y e s  

was It kept clean’ Y0s 

Any pimblears with caving? No 

Were the packers inflated to a t  la!& 70 pi abcnre -tic pmseure? Y e s  

pslre?tdmp l l o p s i  Hydrostatic*’ 

----am? Y e S  EBtimate wts 119 25 psi 

What was the water m? 

w a s  the C d 3 -  statlc plus 

Plant site-raw - 
presswe appmxmatxay 

W a s  the flow rate 

Whatwerethe~urtenmls’ lmunrte 

rn gprm a t  equal time urtervals3 yes 

Hrrwlaq&deachtestlast9 1 l5nunutes 
2 15mirartes 
3 15minUtes 

W a s  the borehole reamed to a h faur-mch dmn=ter for well hstallat.~on~ No, 
7” dmreter was drllled 

-.- A Y 



GeOlOglSt'S Name LGregary- F r o s t 0  

Date drlll was CQlPleted 9/14/87 

was packer test equplmt decmbdmted? 

when7 Prlortofirsttest 

was It kept clean? Yes 

Y e s  

Any prablans w l t h  caving? YeS-10' (9/15), 5' (9/16) 

Were the packem m a t e d  to a t  least 70 p i  abuve hylarpstatic presswe? Y e s  

what w a s  the water SaJrCe? Plant S l t e - r a w  water 

Om-thlKd of ths t3mhmlm- forthe first test? Yes Reading 0 

ane-thlrd of the wexkmkh pressxe for the thuld test? 
i 3 m - m  of the -piresWve forthe seocad test? Raaduq 42 5 psi 

ReadlW 

Was the -le z w m d  to a rrrrmm~p fur-& dumeter for well mstallation? Y e s  



I 

one-thxd of the presarre for the first test7 Y e s  €W&.iq 22 13 psi 
twcethxds of the umrhmbn presami for the SecQPlcl test7 Y e s  Readux~ 44 92 psi 
0 n e - W  of B ambaden pmssure for B thud test’ Yes - 

were any leaks ahelwed’ No 

W a s  the flow rate recad ~ T J  gpea at equal tune mtervals’ 

what m the tme mtenmls’ 

Hcrwlonrgd1deachtestlast7 1 15rmnutes 
2 l5minutes 
3 15rmnutes 

Yes 

lrmrarte 

Was the borehole to a rrrrmmrm four-& aiameter for well mstdllation? 
No-7” borehole 

&- 



903 PAD MOUND AND EAST TRENCHES AREAS REMEDIAL INVESTIGATION R E P O R T  
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APPENDIX G 

ATTACHMENT 4 

WELL INSTALLATION AUDITS 
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well Mnmber 9-8m 
Date 15, 1987 (Field PJdi t) 
wt performed by c s(-) 

w a S t h e b o r e h o l e ~ t o ~ t h e m w ~ 7  Yes 

was the kd.1 design approvd by the site llmacp? Y e S  

mes the SQleened interval extead 2 to 5 feet abcrve -water table? YeS 

IS the bedrock lrrtervdl in CI saturated -7 

Is it a t  least five feet lanjr 

Does the SandpacJCdesign exte!wl m m  than 2 feet abcnre the -9 

Is l O - S l o t  screen belly used7 

Is 32-42 sand be- -7 

was the Osmg strip (cap mcluaea) nreasured to the nearest l/lOOul et before belng 
placed lnto the borehole9 Y e s  

When was the w e l l  materml deCoartamu~tted9 Przor to installation 

Hcrw was it dea&ammted9 A l m  wash, steam rmse 

Yes 

Yes 

YeS 

1 ~ ~ a r e t a k e n t o ~ ~ e e p m ~ 1 1 1 a ~ ~ c l e a n 3  yes 



I 
I 

I 
I 

1 1  

Is the bentmite seal gmaterthan a m  foot? 

was water awed to tb bmtalite? 

Hal -7 

Yes-2 feet 

No 

Haw lang was it all- to s e l l 7  

Is the grout mucture 6 t o  9 gallons of water per 94-lb bag of Type I or I1 Portland 
ceIneHt7 Yes 

w a s t h e g r o u t ~ o a p a n r e d ' ,  patred 

was stlck=up - ame lmll. was cCmpl-7 

Does the pxkective cas- hwe an identiflcatlan lnxnber7 

IS there a s e v e r r - ~  aeararr~e ~ X W I  the ina~er casing and tha locking ml~e7 yes 

Y e s  

Yes 

Note any pmblems - 10-8TBRA was plussea and abmdmed Wlth m In 

claystone at 53' Clay/claystcm frun allwial contact at 16' to 53' 9-87 was 

to 9-87BR because saturated sand at 13 8', sadstom at 15', wet sandskm 

at 17 5' to 31 9' ClaystoDle at 31 9' to TD at 37 5' 



well Numbe!r 10-87 
Date 6/15/87 ( F i U  W t )  
A u i l t  M O r l m d  by csundbud- 1) 

Does the screened interval  extend 2 t o  5 feet above the water table’ Y e s  

IsthesaeenedbedrockurtenmlinasaturatedsandstaRe3 No 

Is it at least five feet 1- No 

Is lO-Slut screen belq used’ Yes 

IS 32-42 sand Used9 Y e S  

was the casurg strip (cap mcluasa) measured to the marest l / l m  ft before belng 
placed mto the -le’ Y e s  

when was the w e l l  material dscartamlMted3 m o r  to installation 

the cas- 1s UI the borehole, was the of stick-up -9 yes 



I 
I 



well Number ll-87m 
Date 7/29/87 (Field Audi t) 
&3lt worlmd by c sunmm (Rxkslmll) 

m loplgwas It all- to Smll or set’ 10 nunUte8 

Does the scmened inhrval -2 to 5 feet above a water table? NA 

Is the scremed bedrodc internal in a saftrratsd 8Mdstons3 Y e s  

Is it at least five feet 1- Yes 



1 

I 

Is t b  bentalite 8aal gmater than foat3 Yes-2 feet 

tothe bmtmite? Yes 

Is the grout mixture 6 to 9 gallons of water per 94-lb bag of Type I or I1 portland 
cemrent', I 

IS a -inch cl- between the mner cas- and lockirrg device' 
Yes 

Nute any prroblemrs emummwo original 11-8- 6-87 m w e d  after 10-87ER and 

11-87A indicated shallow bedrock at 3 ' 4 '  New locatdm also shallcks bedrock at 

5 2'-7' 



I 
I 
I 
I 
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I 
I 
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I 
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F l  Number 12-87 

Wasthebor&olemmasumdtodsterrmne~rmwdepth? Yes 

was tha well design by the sit% manaq2r? YeS 

Is t b  culpletim depth gzuEter than ore foot into bedrock? Y- 

Does the screemd urtsnml extend 2 to 5 feet above the water table? NA 

Is the screened bednx,k intewal in a saturated sambtme? Yes 

Is it at  least five feet 1- 

~ t h e s a n d ~ d e s i g n ~ n o ~ ~ 2 f ~ ~ ~ ~ ?  Yes 

Is l O - S l c Y t  - beltm3 used? 

Is 32-42 sand bemg used? 

was the cas- strip (cap included) lmasumd to the rearest y10m ft befmbemg 

yes 

Y e s  

YeS 

placed lrrto the borehole9 Yes 

when was a w e l l  w o o l  mater- decmtammated9 

Haw was it deamhwated9 

Is care taken to keep Uus mateslal clean9 Y e s  

Once the cas- IS 1 ~ 1  the borehole, was the ammnt of stidc-up -7 

mor to hstallatxm 

ATcoawXx wash, steam rmse 

yes 



I 



well l+lmber 15-87 
mte 7/27/87 (Fhld Audi t) 
AudltP8rfonmdby c sunablaa- 1) 

was the well deglgn apprrrrrpea by the Slte lfmagee 

Is the CaQletion aepth greater than QEe foot into bedrpck? 

Y e S  

No 

Does the inteaVal 2 to 5 feet abavle the Wd3- table3 NO 

Is the screend bedmck interrval in a s a m t e d  

Is it at least five feet lor@ 

No 

NA 

Does; the sand pack assign glctend TID more than 2 feet abcnre the m' Yes-1 faat 

Is lo-slat - belxx3 u s e ?  Yes 

IS 32-42 sand belrrg used' Yes 

was the casing strlp (cap lnClW) measured to the nearegt y 1 0 m  ft before belng 
placed mto the borehole? Yes 



Does the casins)s p06itlal zqme! w i t h  the w e l l  assign7 Y e s  

Is the grout mhtme 6 to 9 gallons of w a t e r  par 94-lb bag of Type I or I1 Portland 
CelEnt7 Yes 

wasthagrartplnnpedarpanred3 laxred 

was stlck-up remeasured - %Kill was culplet0d’ Yes 



Is 32-42 sand beurg used7 Y e s  

~ t h e c a s l n g s t r l p ( c a p i n c l u d e d ) m e a s y r e d t o t h e ~ y l o o t h f t  beforebeing 
placed mto the borehole’ Yes 

When was the w e l l  -on material decoprtam3nated9 pricg to irrstallatmn 



was the Wdl- wnmaary sheet adequately fllled att? 

Is the grout mixture 6 to 9 gaJ.lons of water per 94-lb bag of Type I or I1 Portland 
cement3 Y e S  

W a S t h e g r a u t p m a p ? e d o a C ~ R a t r e d ~  tremie and surface CaSimJ 

was ~ y 3 8  w u  was -1-7 Y ~ S  



1 
' I  

Howfarhtothebedrockcbesthebarphaleeortend', 6 3 f e e t  

What was used to 

HaIv l q  was t b  besrtoaute all- to WJlell' 

waswater;uu#F;, Y e s  HawlIudl' 5gal lare  

How loprg was it allcxed to WlAU or set' 

what was the saarce of water? 

Ifgmltwasused ~ l ~ w a s i t a l l ~ t o s g t ' s  NA 

w a s t h e b o r e h o i e - t o ~ m - i ~ t t h e ~ ~ 9  Y ~ S  

was the wlell design apE.awed by a site nmagel? 

Is the cuIpletlcm aepur graater than - foot into bedrde 

any exlc~s~ depth? 3/8" volclay beMtalit8 pellets 

15rmrarteS 

Plant Slte-raw water 

Y@S 

No 

Does the sueemd urtarval extesrd 2 to 5 feet abma W water table? No water table -- 3 5 feett to 25 5 feet 

IS the - urtazval in a saturated sandstaols3 NA 

Is it a t  least five feet 1- NA 

Does the sand pack deslgn eortend Ty) more than 2 feet abcnre the screen' Yes- 5 feet 

Is lO-Slot screen belq used' Yes 

IS 32-42 sand belq used' Yes 

was the caslng strlp (cap mcluaea) lmasumd to the naarest l / l O O t h  ft before belng 
placed lnto the borehole? Y e s  

When was the w e l l  CQtStZUCUOn material deumhmm-3 

Howwaslt~w? Steamrmse 

mor to Irrstallatmn 

Is care taken th l s  materlal clean' Yes 



Is the berrtarite seal gmam than opls foot? 

was water ;rrkiod to t b  btmtudte? 

No-1 foot 

YeS 

was the -1 -a WBmPary &met acwpte ly  filled at? 

Is the grout murture 6 t o  9 gallons of water per 94-lb bag of Type I or I1 Portland 
Cemnt3 Y e S  

W a S  the or 

at  21 5 feet 



Ooes the scmened intenml - 2  to 5 feet above tlm water table' hole 
3 5 feet to U 6 5  feet 

Is the ereend berlrocJt lntesval in a saturated m? NA 

Is it at least five feek lcxq? M 

Is lO-Slot screen bevrg used? Y e S  

IS 32-42 sand -7 Yes 

wasmeca€3mgstrip(caplncl~)meawrredtothenearestyloothft beforebeuq 
placed irrto bomhole9 yes 

when was the w e l l  cerplstruetion material decCprtammted7 Prior to instdllatmn 

It 



Does the casllq's poeitim w i a  the w e l l  d e s i . '  YeS 

were tutal voluaaes of lrcaterral calatlated'l Y e s  

Is care taken to prevent materials frall bridging? Y e S  

Is the filter pEtdc evenly distsibuted by sha)ung ths casinj, Yes 

I 
I 
I 
I 
I 
I 
I 
I 

Is the grout m i x t u r e  6 to 9 gallons o f  w a t e r  per 94-lb bag of Typg I or 11 Portland 
-9 Y e S  

wasthegrartrxnapedww Rnlred 

I 
1 



1 
I 
I 
I 
1 
I 
1 
I 

Is lo-slut saeen belIq useen YeS 

IS 32-42 SMd belIq Y e 8  

When w a s  the w e l l  czxlstructiaPI matezzal ckmtammted9 €?mor to mstallation 



I 

I 
I 

Does the CaSirKfS position tqree w i t h  t b  well drasign? Yea (03 &ut difference) 

Is the sedl gmttelrtban one foot’ Y e s  

tothe berxblite? No 

weretheurternalmreooocdsd3 Yes 

was the a 1  cQIst5uction mxalary sheet adeql&ay filled e? Y e s  

Is the grout m i x t u r e  6 to 9 gallons of w a t e r  per 94-lb bag of Type I or I1 Portland -’ Y e 9  
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well Number 23-8m 
Date 7/24/87 (m Bocrk pludit) 
wt performeaby c sldblad (Rodadell) 

Geologist's Ekrme K Holliway(WESXW) 

How far h t o  the bedmck does tb borehole exixd9 30 05 feet 

How long was it all- to smll or set3 

what was the - of watcslt3 

Is it at least five feet lcnp 

D o e s t h e s a n d p a c k d e s ~ ~ n o l a # l i e t h a n 2 f e e t a b o v e ~ ~ ?  Y e s  

Is lo-slut being us&P YeS 

IS 32-42 sand being used3 

wa!3 the caslng strip (cap include!d) meawtred to the nearest l/lOOul ft before b u r g  
placed lrrto the borehole' Y e s  

When was the w e l l  COClStrUCtiQl material dSoartammated9 

I I c I w w a s l t ~ t e d ?  Alccmxwash,steamrinse 

Yes-20 feet 

Y e S  

Prior to installatian 



I 

I 

I 
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well Mmabar 24-87 
mite 9/16/87 (tOq BO0kALdi t) 
Audit Ferfomedby c suImlad(mCkwel1) 

G e O 1 ~ ' s  Name J - W  



Does the casing's pollitiul w i a  ths w e l l  design? Y e S  

Y e g  

Is thebentcmite seal gmaterthan am foot7 No-1 foot 

what w a s  the saxc0 of Waw Plant s1b4-m water 

Is the grout m i x t u r e  6 to 9 gallollcs of water per 94-lb bag of Type I or I1 Portland 
CellEnt.7 YeS 
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Date 0/24/ 
u t  performsd 

w8ll Number 25-8m 
87 (Field Audi t) 

by c sundblad(Fbcbel 1) 

Does the screemd irrtenml exten3 2 to 5 feet above the water table’ NA 

IS the screemd bedrock mtenml  in a saturated -9 

Is it at least five feet 1- 
Y e S  

Yes 



was the well -al sumaaxy sheet tk3eqUa-y filled alt? 

Is the grout mixture 6 to 9 gallons of water per 94-lb bag of Type I or I1 Portland 
cemnt’ YeS 

I 
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WellNmber 26-87 
mte 9/24/87 (Field t) 
ut mrfonmdby c sunablad(-) 

Is it at least five feet lasq? NA 

Does the SMd pack design mcterri m Imre than 2 feet abtYve t b  screen9 

Is loalut screen bellq Usd? 

Yes-1 foot 

Y e S  

Is 32-42 SMd beuq used? Yes 

Is taken to kf2ep thls  luaterlal clean' Yes 

Once the cas- 1s UI the borehole was the anrxart of &&-up Yes 



Does the casirq's positial qree w i t h  ths w e l l  design7 YeS 

Is the grout mhture 6 to 9 gallons of water per 94-lb bag of Type I or II portland 
ceuent7 Y e S  
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”J laxJ was It allaed to &l or set’ NA 

was the will deslgn by ths site rmianagru3 YeS 

IS m mieon aepul greater than o ~ e  feat urto bedrock3 

Does the screened h b m a l  extad 2 to 5 feet above -water table? 

Is the scremed bedroclk internal in a satxzrated sadstme’ 

Is it at least five feet larg? 

No 

Y e s  

NA 

NA 

Does the slsuyl pack design exterd rm more than 2 feet abave the 8creen’ Y e s  

Is l O - S l u t  - being u8ed? Y e S  

Is 32-42 sand beuq used? Y e s  

wasthecaslngstrip ( C a p i n c l ~ )  measuredtotbnearesty10mft bef0rebelX-q 
placed urto the -le’ Y e S  

when w a s  the w e l l  ar&mction materud decmtammatczd’, mior to 11.lstallatmn 

€kw was It deamhhafad? steam rmse 
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the casing's positim qme w i t h  ux? well design9 

total volumes of -QI material aculaw 

YeS 

Yes 

was the w1- wpmmary sbet  adequately filled art3 

Is the grout mucture 6 to 9 gallons of water per 94-lb bag of Type I or I1 portland 
c€ment9 Y e S  
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welllamber 28-87BR 
mte 9/21/87 (Field pudi t )  
Audrt perfnrmeaby c sUnablaa(R0ckmll) 

Is me caqletlon ael.rul greater than ale foot mto bedrock’2 Y- 

Does 4AI8 scmened intenml extead 2 to 5 feet above the water table’ 

Is the screensd bedrock intarVal in a samted m? 
Is it at least five feet laq? 

Does the sard pack deslgn extsnd no Inme than 2 feet abcnre t2m 8cmen’ 1 foot 

Is lo-slut scxeen being USBd? 

NA 

Y e S  

Yes-io feet 

Y e S  

IS 32-42 SMd used? YerS 

wasthecaslngstrip (capincluded)nvMfillrpdtothenearest1/1omft beforebexq 
placed lnto 4AI8 barehole7 Y e s  

When was the w e l l  cmstrwhon mater& 

Hcrwwasltdeccntarmnated’, SteamCLeansd 

Is care taken to keep t2us matem& c l e a n 7  Y e s  ( r e d m  when splashed w i t h  mud) 

prior to mstallatmn 



~ ~ ~ 

NateanYpd31eanS- c a s l n g a n d ~ s e t t l a d ~  +sly 1 foot 

belaw deslgn aepul 

caslng strlng 

Slcuqh of 7’ plus 3 ’  of benbute  was not stable emugh for 

For 9/2l/87 P M they w l l l t r y  to add bentcnlte to design depm 

andletsetavernlqht 9/22/87 A M bentonite set up and well cas- is stable- 

sandpack OK 



Does the 

Is the sczaened bedrpck intenml in a sa-- m T  

Is it at least five feet 1- Y e s 4  32 feet 

Does the san3 packdssign ex“d mmare than 2 feet abcnm tha scmm? Y e 1 3 4 5  28’ 

irrtraval epltend 2 to 5 feet abcrvle them- -ley NA 

Y e S  

Is lo-slot sclret391 used? Y e S  

IS 32-42 Sand used3 Y e s  

wasthecaslng~(capinclLaed)measuredtothenearestyloothft beforebeing 
placed vlto the borehole’ Y e s  



Does the casirrg's positicn w i t h  ths w e l l  design? Y- 

Is the grout m i x t u r e  6 to 9 gallons of water per 94-lb bag of Type I or I1 Portland 
cement3 Y e S  

WaSthegrrrutpumpedOrpaared? ~ t l x m i e  

was stl&=up --will lms aeapleted3 Yes 

Y 
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Is the screened bedrock interml in a saturated Yes 

Is it at least five feet lonjr 

Does the sandpar=kdsslgn e x h x i  ILolmze than 2 f* above tha semen' 

Is lo-slot sae8n beirrg used? 

Yes-mrdpa& filter-lo9 7'0129' 

Yes 

YeS 

IS 32-42 SEUKI belrq used3 Y e s  

I 
i 

f 



what was the sarree of mter? l!bnmtim 

Is the grout m i x t u r e  6 to 9 gallons of w a t e r  per 94-lb bag of Type I or I1 portland 
Cenent’ Y- 

w=-grartprmpad=P-== Rmrped --led 



32-87 
9/24/87 (Field AIvii t) 

c ~ l a d ( R c x % m l l )  
I 

Zu3lt Perfornmdby 

IS 32-42 sand being US&P Y e s  m 
was the caslng e1.p  (cap l&LUded) lmasmed to the marest y1OOul ft befare belng 
placed lnto the borehole9 YeS 



Is the bentcaite sedl greater than one foot? 

was water M to thebenrtanite:, 

Yes-3 feet 

Y e S  

what was th - of water? Plant site-raw mter 

the totdl volume of material lsmztm? Yes 

Is the grout mixture 6 to 9 gallons of w a t e r  per 94-lb bag of Type I or I1 portland 
CeHHTt’ YeS 



' I  

~ a w  far into ths bedrock does baaehole e 55 5-124' 

What was used to backfU.l anly 8303888 

~ a w  1- the bentonite all- to S W B I ~ ~  15minUtes 

3/8" volclay bentoniterrall ets 104'-121' 
3 '  SlaXJh 

was water -9 No Haw nu&' 

~ c k s  1- w it a n d  to rn = ~9 

what was the salrce of w9ter3 Fannatiar 

Ifgrartwused,hrJwlmgWasitall~toset? NA 

wasthebor&mlemmmammdtodstenainetbnew~~ Yes 

was the b e l l  deslgn applmvlsd by the site manager9 

Is the ampletlm dqm greater than crm foot into bedrock? 

Does ths screemd irRswal M 2 to 5 feet above the water table? 

Is the screened bedrock irrterval ~tl a saturated m? 
Is it a t  least five feet 1- 

D o e s t h e s a n d p a c k d e d g n e x t e n d n o m a r e t h a n 2 f e e t a b c n r e t h e ~ ?  Y e s  

Is lo-slot - being used? 

Y e S  

Y e S  

NA 

Y e S  

YeS 

YeS 

Is 32-42 8Md beuy -9 Y e s  

was the cas- str lp  (cap includlad) lmasmed to the nsarest y10m ft before being 
placed lnto ths borehole9 Y e S  

When was the w e l l  material decmtammated? Prior to installation 

Is care taken to keep tbs Inaterial clean' 

once the cas- 1s in the borehole, was 

YeS 

aMxllTt of stick-up detemhd? Y e s  



Were-intarnalrkprJuls-? Ye& 

was a well oaarstructron sheet filled e 7  

Is the grout mucture 6 to 9 galloner of water per 94-lb bag of Type I or I1 Poruand 
c2ermmt7 Yes 

WaS ths ar 



well- 35-87 
mte 9/23/87 (m B o a k J w i  t) 
mt Ferfcmmdby c surrelblad(-) 

Geologist's Napme J -(wETpoN) 

HCw lcprg ms it all- to WJleU or set3 

I s t h e s c m e n e d ~ u r t e r m l i n a ~ t e d s a n d s t a n e 3  Nl4 

Is it at least five feet lux# 

Does the sand pack Wlgn extend no - than 2 feet atam t h  sicmem' Y e s 4  5' 

Is lo-slat screen belng uses3 

NA 

YeS 

IS 32-42 sand being YSS 

was the Osmg &1p (cap included) nm2aEed to the nearest y1oOvl ft before beirrg 
p l a d  urto the borehole7 Y e s  

when was the w a l l  cmstm&im material decartammated? 

H c r w w a s l t ~ t e d '  steamrinse 

Is care taken to kee!p this material cle!arl' 

~thecasurgismthebonrehole  wastheamanrtofstxk-updebmmed7 Y e s  

Prior to irrstallation 

Yes 
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Is the bentaute seal Qreater than a m  foot? -1 foot 

was mter zddd to the bemtcmite? 

Had nucw 1 gallon ~ l a q ~ i t a l l o w e d t o ~ ?  20- 

what was ths SoUrcB of watelr? 

YeS 

Plant site-raw mt8r 

Is the grout mixture 6 to 9 gallons of water per 94-lb bag of Type I or If Portland 
cement' Y e S  

W a s t h e g r a r t p n a p e d o r ~  Ekired 


